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Memo to File

Date: Jul% 23, z%g / | |
From: Rick Claytor, CHMM, SET| and Tetra Tech START Team Member,
Project. Manager for Former United Zinc Removal Action

To: Tetra Tech Site File

Subject:  Former United Zinc Site, lola, Kansas, post excavation details

During the Superfund Technical Assessment and Response Team (START) removal site
evaluation and removal action at the abovementioned site, the removal action level for lead
concentrations in soil at residential properties was 800 mg/kg. For schools and daycare
facilities, and residences where a child with an elevated blood level (EBL) lived, the removal
action level was 400 mg/kg. Over the course of START field activities (including the RSE and
subsequent removal action), 1,674 properties were screened. START identified 140 properties
with lead concentrations greater than the time-critical removal action levels in surface soil.
‘Those properties consisted of two schools, 15 daycare centers, two EBL residences, one church,
117 residential properties, and three commercial properties. In addition, 403 properties were
identified with lead concentrations greater than 400 mg/kg but less than 800 mg/kg. Atthe
time, it was determined that those 403 properties will be addressed by EPA at a later time
under a non-time-critical removal action. The remaining 1,131 properties were found to have
lead concentrations less than 400 mg/kg in surface soil.

During the removal, EPA’s Emergency and Rapid Response Services (ERRS) contractor was
supplied copies of screening records that START generated to identify the areas of each
property that required excavation. If any portion of a property exceeded the action level for
lead, all cells on the property that exceeded 400 mg/kg were excavated. Prior to the initiation
of any removal activities, a meeting was held with the properfy owner to review the area(s) to
be excavated. At that time, the owner could ask questions and identify vegetation and paved
areas preferred to be left undisturbed. Large plants and intact (unbroken) pavement were not
removed from properties during the removal activities. To determine when the removal action
level had been met, START periodically screened excavated areas with a XRF during removal
activities. This allowed the excavation to proceed efficiently, minimizing movement of heavy
equipment and “re-digging.” Excavation proceeded to a minimum depth of 6 inches, with a
maximum depth of 24 inches. By the completion of the removal activities, 20,159 tons of lead-
contaminated soil had been transported to the landfill.
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Soil sampling was conducted by START in each excavated cell after excavation had been
completed. Each post-excavation soil sample consisted of nine aliquots collected and screened
in the same manner as the initial screening samples. In most cases, the final excavation depth
and the post-excavation XRF readings were recorded on the original screening form for the
property. Once the cleanup levels were achieved, the excavated area was backfilled. Clean
backfill soil was delivered to each property by the supplying company. The soil was compacted,
and grass seed and mulch were applied. Soil used to backfill the excavated areas in fall 2006
was supplied from a nearby quarry. During the spring 2007 activities, backfill soil was obtained
from a landowner near the town of Humboldt, Kansas. Soils from both of those areas were
screened by START and analyzed by the EPA Region 7 laboratory (sample numbers 3551-12,
3281-16, 3283-1, and 3283-2) to verify that they did not contain elevated concentrations of
lead or other heavy metals. During the course of the project, 21,168 cubic yards of clean soil
was used to backfill the excavated areas.

The table below notes the depths (6”, 12”, 18", or 24”) of identified properties; if no post
excavation information is available on depth, it is noted as “Unknown”. Also, the post
excavation confirmation screening and/or sampling value is listed below when.

Depth of Post
Sample EPA Prope excavation excavation
Numger ID ery lead results REftiences
(mg/kg)
3001-2
(McKinley EPA #2, Cell 8 127 119 XRF 524
Elementary
School)
3151-1 EPA #270, Cell 2 NA -- -
3151-2 EPA #64, Cell 1 127 1150 lab 571
3151-3 EPA #102, Cell 2 12” 704 lab 583
3151-4 EPA #76, Cell 3 6” 285 X 575
3151-5 EPA #183, Cell 1 127 582 X 587
3151-6 EPA #261, Cell 1 NA - -
3151-7 EPA #266, Cell 1 6" 372 611
3151-9 EPA #268, Cell 2 NA -- -
3152-1 EPA #254, Cell 1 12~ 139 X 603
3152-2 EPA #285, Cell 2 NA - --
3152-3 EPA #298, Cell 1 NA -- -
3152-4 EPA #295, Cell 1 127 808 X 617
3152-5 EPA #274, Cell 2 12" 150 X 613
3152-6
(Jefferson EPA #3, Cell 7 12« 539X 549
Elementary
School)
31527 EPA #297, Cell 1 12" 401 X 619
3152-8 EPA #299, Cell 2 NA -- -
3152-10 EPA #287, Cell 1 NA -- --
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Depth of Post
Sample EPAP excavation excavation
Numger I;')operty lead results e eremcen
(mg/kg)
3152-11 EPA #281, Cell 1 NA - -
3152-12 EPA #328, Cell 4 NA -- -
3152-13 EPA #334, Cell 1 NA - --
3152-14 EPA #325, Cell 1 NA -- --
3152-15 EPA #326, Cell 3 NA - -
3152-16 EPA #294, Cell 1 NA - -
3152-17 EPA #3009, Cell 2 12" 192 X 625
3152-19 EPA #314, Cell 3 6” 492 X 627
3152-20 EPA #315, Cell 1 NA - -
3153-1 EPA #373, Cell 1 NA - -
3153-4 EPA #392, Cell 1 NA -- -
3153-5 EPA #333, Cell 1 NA -- --
3153-7 EPA #344, Cell 2 NA - -
3153-8 EPA #346, Cell 2 NA -- -
3153-10 EPA #356, Cell 1 NA - -
3153-11 EPA #255, Cell 1 12” 813 X 605
3153-12 EPA #354, Cell 1 NA
3153-13 EPA #41, Cell 3 127 1223 X 557
3153-14 EPA #394, Cell 1 NA - -
3153-15 EPA #337. Cell 1 NA - -
3153-16 EPA #378, Cell 2 12* 383 X 643
3153-17 EPA #341, Cell 1 6” 212 X 637
3154-2 EPA #414, Cell 4 NA -- -
3154-3 EPA #408, Cell 3 127 863 X 653
3154-4 EPA #396, Cell 1 NA - --
3154-6 EPA #558, Cell 2 NA - -
3154-7 EPA #65, Cell 2 127 521 X 573
3154-8 EPA #541, Cell 2 NA - -
3154-9 EPA #411, Cell 1 6” 736 X 655
3154-10 EPA #397, Cell 3 6” 159 X 649
3154-11 EPA #452, Cell 5 12” 169 X 665
3154-12 EPA #467, Cell 4 24> 275 X 667
3154-13 EPA #467, Cell 2 24” 283 X 667
3154-14 EPA #434, Cell 1 NA -- -
3154-15 EPA #463, Cell 2 NA - --
3154-16 EPA #404, Cell 1 NA - --
3154-17 EPA #433, Cell 1 NA -- -
3154-18 EPA #406, Cell 1 NA -- -
3154-22 EPA #547, Cell 4 NA - --
3154-23 EPA #387, Cell 3 NA -- -
3154-25 EPA #565, Cell 1 12” 257 X 677
3154-26 EPA #579, Cell 2 6" 179 X 679
3154-27 EPA #579, Cell 4 6” 310 X 679
3154-28 EPA #567, Cell 5 NA -- -
3154-29 EPA #554, Cell 3 NA - -
3154-30 EPA #588, Cell 1 NA - -
3154-31 EPA #588, Cell 3 NA - --
3154-32 EPA #593, Cell 1 NA -- --
3154-33 EPA #3591, Cell 2 NA -- -
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Depth of Post
Sample EPA Proj excavation excavation
Numger D Sk lead results Fetirbaces
(mg/kg)
3154-34 EPA #468, Cell 2 NA - -
3154-35 EPA #532, Cell 2 NA - --
3155-3 EPA #515, Cell 1 NA - -
3155-4 EPA #514, Cell 1 NA - -
3155-5 EPA #625, Cell 1 NA - -
3155-6 EPA #234, Cell 3 24” 648 X 597
3155-8 EPA #610, Cell 1 NA
31559 EPA #607, Cell 1 12” 227X 689
3155-10 EPA #6359, Cell 1 NA
3155-11 EPA #234, Cell 2 24” 2403 X 597
3155-12 EPA #601 Cell 1 12" 116 X 685
3155-13 EPA# 664, Cell 1 6” 240 X 709
3155-14 EPA #662, Cell 3 6” 110 X 707
3155-15 EPA #621, Cell 1 6” 274 X 697
3155-16 EPA #553, Cell 6 NA
3155-17 EPA #658, Cell 1 24 375X 705
3155-18 EPA #720, Cell 1 6” 282 X 713
3155-19 EPA #710, Cell 5 NA - --
3155-26 EPA #725, Cell 1 NA - --
3155-27 EPA #717, Cell 1 NA - --
3155-31 EPA #694, Cell 1 NA - -
3155-33 EPA #699, Cell 2 NA - -
3156-1 EPA #729, Cell 1 NA - --
3156-2 EPA #771, Cell 3 6” 325X 721
3156-3 EPA #748, Cell 1 NA -- -
3156-4 EPA #739, Cell 2 NA -- -
3156-5 EPA #755, Cell 4 6” 337X 717
3156-7 EPA #746, Cell 1 NA - -
3156-8 EPA #753, Cell 1 NA - -
3156-10 EPA #775, Cell 2 12” 706 X 723
3156-11 EPA #621, Cell 4 6’ 274 X 697
3156-12 EPA #781, Cell 1 NA - --
3156-13 EPA #647, Cell 4 NA - --
3156-14 EPA #632, Cell 3 NA - -
3156-15 EPA #648, Cell 2 NA - -
3156-16 EPA #651, Cell 3 6” 329 X 701
3156-17 EPA #589, Cell 4 12” 129 X 683
3156-18 EPA #759, Cell 4 12” 272 X 719
3156-19 EPA #443, Cell 1 12° 497 X 663
3156-20 EPA #692, Cell 1 NA - -
3156-21 EPA #613, Cell 4 12” 791 X 693
3156-22 EPA #400, Cell 4 NA - -
3156-23 EPA #621, Cell 2 12* 569 X 697
3156-24 EPA #793, Cell 3 NA - -
3156-25 EPA #750, Cell 1 NA -- -
3156-26 EPA #810, Cell 4 NA - --
3156-27 EPA #446, Cell 3 NA - -
3156-28 EPA #764, Cell 2 NA - -
3156-29 EPA #417, Cell 1 127 368 X 659
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Depth of Post
Sample EPA Pro excavation excavation
Numll:er D ol lead results R.eferences
(mg/kg)
3156-30 EPA #796, Cell 1 NA - --
3156-32 EPA #806, Cell 1 6" 228 X 725
3156-33 EPA #787, Cell 1 NA -- -
3156-34 EPA #786, Cell 1 NA -- --
3156-35 EPA #500, Cell 2 NA -- -
3156-37 EPA #853, Cell 1 NA - --
3157-2 EPA #526, Cell 2 NA - -
3157-3 EPA #480, Cell 2 NA - -
3157-4 EPA #544, Cell 1 NA - --
3157-5 EPA #877, Cell 1 NA - -
3157-6 EPA #408, Cell 2 12 237X 653
3157-7 EPA #883, Cell 2 NA -- -
3157-8 EPA #844, Cell 2 NA -- -
3157-9 EPA #862, Cell 1 NA - -
3157-10 EPA #833, Cell 1 NA - -
3157-12 EPA #813, Cell 1 NA - -
3157-13 EPA #887, Cell 2 127 808 X 729
EPA #505, Cell 1
(Please note:
field
3157-14 documentation NA - --
error in recording
EPA #505 as
#606)
3157-15 EPA #611, Cell 3 NA -- -
3157-16 EPA #668, Cell 2 NA -- -
3157-17 EPA #907, Cell 1 NA -- -
3157-18 EPA #919, Cell 3 127 664 X 733
3158-1 EPA #927, Cell 2 187 203 X 735
3158-2 EPA #931, Cell 2 12~ 351 X 737
3158-3 EPA #965, Cell 1 NA - -
3158-4 EPA #982, Cell 1 NA -- -
3158-5 EPA #975, Cell 2 127 371 X 747
3158-6 EPA #950, Cell 2 NA - -
3158-8 EPA #968, Cell 5 NA - -
3158-9 EPA #957, Cell 3 6” 191 X 743
3158-10 EPA #958, Cell 2 6” 362 X 745
3158-11 EPA #998, Cell 1 NA -- --

Notes:
EPA

mg/kg
NA

Lab

U.S. Environmental Protection Agency

Identification

Milligrams per kilogram
not available, no excavation conducted
XRF Concentrations

inches
laboratory result
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1.0 Introduction

This document presents the findings of a Preliminary Assessment 2 (PA2) conducted by
the Kansas Department of Health and Environment (KDHE) at the IMP Boats site in Iola,
Kansas. The assessment was conducted as part of continuing cooperative agreement with
the United States Environmental Protection Agency (EPA) to perform investigations of
selected sites to evaluate potential or actual releases of hazardous substances, pollutants,
or contaminants in Kansas. These investigations are performed under the authority of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) as amended by the Superfund Amendments and Reauthorization Act (SARA)
of 1986 and consistent with the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) 40 CRF § 300.400-300.425.

This PA2 was initiated by the KDHE Bureau of Environmental Remediation (BER)
primarily to summarize the existing historical information and analytical data for the IMP
Boats site and determine if further action under CERCLA/SARA consistent with the NCP
is appropriate. The PA2 included review of historical “information, an on-site
reconnaissance, an initial evaluation of the site using the Hazard Ranking System (HRS)
guidance and “QuickScore” software, and compilation of a comprehensive target survey.
This site has the EPA identification number of KSD091356857 and is proposed to be
included within the “parent” site of the United Zinc and Associated Smelters Site,
KSN000705026. This site is also known as the Lanyon #1 and #2 Site.

2.0 Site Information
2.1  Site Location and Description

The IMP Boats site is located at 500 West Lincoln Road, Iola, Kansas 66749. The site
includes commercial and industrial properties along Lincoln and a large vacant lot that
contains most of the smelter waste and is approximately bounded by an east-west line
500 feet north of West Lincoln Road, North State Street to the east, a cemetery and
agricultural field to the south, and agricultural fields to the west. A former railroad bed is
present at the southern edge of the site. The Public Land Survey description of the site is
Section 27, Township 24 South, Range 18 East in Allen County, Kansas. Global
positioning system (GPS) coordinates of the site boundaries are included in Table 1. The
coordinates near the historically highest lead concentrations at the site are 37.92602 north
latitude and -095.41302 west longitude. The waste encompasses approximately 20 acres,
and it is estimated that an additional 10 to 20 acres outside of the visible waste may also
be impacted (References 1, 2, 3, 4, and 5).

2.2 Site Background
Commercial zinc smelters began operation in southeastern Kansas in the late 1870s,

originally fueled by local coal deposits. In the 1890s the discovery of natural gas in other
areas of southeastern Kansas caused the migration of smelting operations to cities with

1
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abundant natural gas wells. In 1896 the sons of Robert Lanyon constructed the original
Lanyon #1 and Lanyon #2 smelters on the IMP Boats site, which were the first smelters
in the Iola area. In 1899 the Lanyon Zinc Company was formed and later became the
largest zinc smelting company in the United States.

Although zinc was the primary metal processed, lead and other metals were also
processed from ore mined in the nearby Tri-State mining district of southeastern Kansas,
southwestern Missouri and northeastern Oklahoma. Additional KDHE research has
revealed that American Metals Company leased Lanyon #1 and #2 smelters beginning in
1910. American Metal Company subsequently became AMAX, Cyprus Amax, and
finally Phelps Dodge Corporation. KDHE has initiated negotiations with Phelps Dodge
Corporation for this site. Subsequent operators also included J.B. Kirk Gas and Smelting
Company and the United States Smelting Company (Reference 1, 2, 3, 4, 5 and 6). The
smelter was inactive in the 1920s, and the property was divided and sold into several
parcels. IMP Boats operated a boat manufacturing facility on the northern portion of the
site until 1992 (Reference 3).

2.3  Previous Investigations

A Phase I Environmental Risk Assessment (ERA) was conducted at the site in 1990, and
a Phase I ERA was completed in 1991. During the Phase II several test pits were
excavated with a backhoe, and smelter waste was visually observed at several sampling
locations. The maximum concentration of lead detected during the Phase II was 42,800
milligrams per kilogram (mg/Kg) at a 0-1 foot interval; the maximum concentration of
cadmium was 273 mg/Kg in a 0-1 foot interval; and the maximum concentration of zinc
was 47,650 mg/Kg in a 0-1 foot interval. Lead failed the Toxicity Characteristic
Leachate Procedure (TCLP) threshold of 5 milligrams per liter (mg/L) with a result of
200 mg/L (Reference 1).

A PA was completed by KDHE in January 1992. Three groundwater samples were
collected for the PA and the previous Phase II soil results were summarized. One sample
indicated dichloromethane (methylene chloride) at 12.1 micrograms per liter (pug/L),
above its Maximum Contaminant Level (MCL) of 5 pg/L. No additional soil or waste
samples were obtained during the PA. The PA recommended a Screening Site Inspection
(SSI) be completed (Reference 2).

In September 1993 Jacobs Engineering Group, a contractor for EPA Region VII,
completed the SSI. During the SSI six on-site and three off-site soil samples were
collected. Three sediment samples were also collected. Lead was detected at a
maximum of 23,800 mg/Kg, cadmium at 272 mg/Kg, and zinc at 27,300 mg/Kg in soil
samples. Arsenic was also detected at a maximum of 820 mg/Kg in soil samples. Four
samples failed TCLP for lead, with the maximum detection 85.2 mg/L. Cadmium failed
TCLP in one sample at 1.05 mg/L, with a TCLP threshold of 1.0 mg/L.. The maximum
lead detection in sediment samples was 7,640 mg/Kg, cadmium 296 mg/Kg, arsenic 261
mg/Kg, and zinc 22,400 mg/Kg. A soil sample was obtained in the yard of a trailer house
at the northwestern edge of the site that indicated lead at 543 mg/Kg (Reference 3).

2
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Another EPA contractor, Ecology and Environment, Inc., conducted a Removal Site
Assessment (RSA) at the IMP Boats site in October 1993. During the RSA 12 additional
soil samples were obtained and analyzed with a field-portable X-ray fluorescence (XRF)
analyzer. One off site sample was also collected in a nearby park that was below 400
mg/Kg. Lead was detected in laboratory samples at a maximum of 9,340 mg/Kg, zinc at
69,500 mg/Kg, cadmium at 427 mg/Kg, and arsenic at 85.7 mg/Kg during the RSA. The
maximum lead concentration by XRF was 37,670. The RSA indicated a site-specific
XRF calibration model would be calculated and additional site assessment work
scheduled (Reference 4).

In 1997 Kingston Environmental, a contractor for the City of Iola, submitted a
“Delineation of Lead-Impacted Soil” for the IMP Boats site dated July 30, 1998.
Approximately 73 locations were sampled for XRF analysis along with two background
locations. The maximum lead by XRF concentration was 54,593 mg/Kg near the south-
central portion of the site (Reference 5).

A summary of figures of results from previous investigations are included in Appendix
10.3. Responsible party searches have been conducted by KDHE have determined that
Phelps Dodge/Cyprus Amax to be potentially responsible parties (PRPs) for this site
(Reference 6). KDHE has initiated discussions with the PRPs to address this site.

2.4 Hazardous Substance Characteristics

Lead, cadmium, zinc and arsenic are the primary hazardous substances of concern at this
site. Information regarding these substances of concern are included in Appendix 10.5.

3.0 Assessment Activities

3.1 Review of Existing Data

Previous analytical results obtained through the Phase Il ESA, PA, SSI, and RSA have
been summarized above. The most recent soil data appears to be the 1997 delineation
sampling results. These are summarized in Section 2.3 above.

3.2  Site Reconnaissance
KDHE personnel Randolph L. Brown visited the site on June 14, 2012. Photographs of

current site conditions are included in Appendix 10.2. The site is still covered with
extensive areas of slag and smelter waste.

3
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4.0 Groundwater Pathway

4.1 Site Geology

The native soil type at the site is primarily the Zaar silty clay. This soil type is generally
deep (more than 80 inches) and formed in shale residuum with a one to three percent
slope. This soil type is generally silty clay with low permeability. The soils are
underlain by terraces associated with alluvial deposits of the Neosho River and is near the
transition from weathered shale of the Pennsylvanian Kansas City Group.

Well logs in the area indicate bedrock at generally 18 feet or shallower in depth
(References 1, 2, 3, 4, and 8). Groundwater flow appears to generally be southeast
towards the Neosho River reflecting surface topography (Reference 8). Groundwater in
the site area is very limited in quantity and quality. Limited groundwater sampling
conducted in previous investigations indicated elevated lead and zinc in groundwater
(References 1 and 2).

4.2 Groundwater Targets

The groundwater exposure pathway under the HRS is evaluated in part by calculating the
number of residents, students, and workers served by water wells located within four
miles of the site and determining whether these people are actually or potentially exposed
to hazardous substances (Reference 7). There are no public water supply (PWS) wells
within four miles of the site, and ten domestic wells were identified within four miles of
the site through search of the Kansas Geological Survey WWC-5 database (Reference 8).
The median population per household of Allen County, Kansas is 2.36 persons, which
calculates to 24 potential drinking water targets associated with domestic wells
(Reference 9).

4.3 Groundwater Pathway Conclusions

A release of hazardous substances to groundwater has been documented at the site in
previous investigations, but no known drinking water wells are at or near the site.
Approximately 24 people would be considered potential drinking water targets under
HRS. The groundwater pathway is not expected to be a major pathway of concern at the
IMP Boats site from the previous data and lack of targets.

5.0 Surface Water Pathway

5.1 Hydrologic Setting

Surface water runoff flows south towards the Neosho River, approximately 2 mile from
the site. Two surface water drainage ditches, one on the north side and one on the south
side of the site converge near the southwest corner and flow towards the Neosho River.

4
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5.2 Surface Water Targets

The surface water exposure pathway under HRS is evaluated in part by calculating the
number of residents, students, and workers served by surface water intakes located within
15 miles downstream of the site and whether these people are actually or potentially
exposed to hazardous substances (Reference 7). The intake for the city of Humboldt,
Kansas is located within 15 miles downstream (Reference 10) and approximately 1,816
persons are served from this surface water intake (References 9 and 10). The SSI
identified several threatened and endangered species along the surface water pathway
including the Neosho madtom, bald eagle, and peregrine falcon (Reference 2).

5.3  Surface Water Pathway Conclusions

No surface water samples were collected during this investigation. An observed release
of hazardous substances, pollutants, or contaminants to the surface water pathway was
not definitively identified from past data, but sediment samples obtained in drainages
flowing from the site indicated elevated levels of lead, zinc and cadmium. Future
investigations should include direct sampling of drainages between the site and the
Neosho River to determine the extent of surface water/sediment contamination. The
population of Humboldt, Kansas is considered to be potential surface water targets in
addition to environmental targets along the downstream target distance limit.

6.0 Soil Exposure and Air Pathways
6.1  Physical Conditions

The IMP Boats site is located in an older commercial and residential area of Iola, Kansas.
Mid-west Fertilizer now occupies and uses much of the site area north of Lincoln Road,
and the former IMP Boats buildings are now leased out to several tenants. The residence
sampled for the SSI west of the site on Lincoln Road appeared to be abandoned during
the PA2 site reconnaissance. Extensive areas of slag, retorts, and other smelter waste are
present in the vacant area between the cemetery and West Lincoln Road.

6.2  Soil Exposure and Air Pathway Targets

The soil exposure pathway under HRS assesses the risks associated with existing surficial
contamination (0-2 feet below ground surface) at properties on which people live or work
(Reference 7). Surface soil samples collected during previous investigations have
repeatedly demonstrated observed releases of lead, cadmium, zinc, and arsenic to surface
soil over a significant area of surface soil contamination at the site (References 1, 2, 3, 4,
and 5). An estimated 50 people work within or adjacent to known areas of soil
contamination or waste, and an estimated 5,988 people live within a one square mile
radius of the site (Reference 9). The trailer sampled for the SSI appeared to be
abandoned during the field reconnaissance for this PA2.

5
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6.3  Soil Exposure and Air Pathway Conclusions

The HRS soil and air pathways pose a potential threat of exposure at the site (the air
pathway of HRS currently addresses outside air only). An observed release of lead, zinc,
cadmium, and arsenic is present from review of previous data. A release of hazardous
substances to air, while not observed, is likely due to the widespread soil contamination
throughout lola from potential depositional contamination from previous smelter
activities as well as disturbance and wind-blown spreading of particulates from smelter
waste piles and contaminated soils. An estimated 50 workers are potential targets in
addition to the resident population of 5,988 within four miles.

7.0 Removal Considerations

Previous removal site assessments have been conducted at the site. The following
conditions consistent with §300.415(b)(1) of the NCP were identified during this PA: (i)
Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances or pollutants or contaminants; and (iv) High levels of
hazardous substances or pollutants or contaminants in soils largely at or near the surface,
that may migrate.

8.0 Summary and Conclusions

The IMP Boats site is located in a commercial area near the western city limits of lola,
Allen County, Kansas. The site was initiated after heavy metals were detected in soil
and groundwater during multiple investigations. Extensive areas of soil contamination
and smelter waste are present. Previous data has been unanimous in documenting
releases of lead, arsenic, cadmium and zinc to soil.

The purpose of this PA2 is to provide an updated assessment and data summary
reviewing all previous data available for HRS considerations. The IMP Boats site is
proposed by EPA as a candidate for HRS evaluation for inclusion to the National
Priorities List (NPL). Based on the existing data, the site appears to have eligible
conditions for a removal action and/or HRS evaluation for inclusion to the NPL.

6
Page 9 of 206



Reference 42

9.0 References

1) Phase Il Environmental Risk Assessment Investigation for the Evaluation of
Potentially Hazardous Materials, IMP Boats, Inc., lola, Kansas, Environmental
Engineering Consultants, Inc., 1991.

2) Preliminary Assessment, IMP Boats Site, lola, Kansas, Kansas Department of
Health and Environment, Bureau of Bureau of Environment Remediation, January
1992.

3) Firnal Screening Site Inspection for IMP Boats, Inc., lola, Kansas, ] acobs
Engineering Group, Inc., September 1993.

4) IMP Boats, Inc., Site Assessment, Ecology and Environment, October, 1993.

5) IMP Boats Site, Delineation of Lead Impacted Soil, Kingston Environmental
Services, Inc., July 30, 1998.

6) KDHE responsible party search information and other historical files for the IMP
: Boats Site.

7) United States Environmental Protection Agency, November 1992, The Hazard
Ranking System Guidance Manual, Publication 9345.1-07.

8) Water well completion records, WWC-5, and other geological maps and reports
available at: http://www.kgs.ku.edu/, accessed March 15, 2012.

9) U.S. Census Bureau State and County Quick Facts available at:
http://quickfacts.census.gov/gfd/, accessed March 15, 2012.

10)  Kansas Department of Health and Environment, Surface Water Register, 2004.
11)  U.S. Department of Agriculture, Soil Survey for Allen County, Kansas, 1978.

12) U.S. Environmental Protection Agency, Guidance for Performing Preliminary
Assessments under CERCLA, EPA 540/G-91/013, 199].

13)  U.S. Environmental Protection Agency, Guidance for Performing Site Inspections
under CERCLA, OSWER Directive 9345.1-05, 1992.

14)  Kansas Department of Health and Environment, Divisio.n of Environment files.

7
Page 10 of 206



' Reference 42

10.0 Appendices

. 8
Page 11 of 206



10:1 Tables and Figures -

5

i o

-iiRéférencéith- T



Reference 42

Table 1: Global Positioning System Approximate Coordinates of Site Corners and

Large Slag Pile:
Location L.D. Latitude: Longitude:
Northeast corner 37.92810 -095.41097
Northwest corner [ 37.92841 -095.41480
Southeast corner 37.92582 -095.41095
Southwest corner 37.92577 -095.41468
PT-1 37.92602 -095.41302

Table 2: Historical Maximum Concentrations Detected In Soil During Previous

Investigations:

Investigation: Lead Arsenic Cadmium Zinc

(mg/Kg): (mg/Kg): (mg/Kg): (mg/Kg):
Phase II Environmental 42,800 NA 273 47,650
Risk Assessment
Screening Site Inspection | 23,800 820 272 27,300
Removal Site Assessment | 9,340 85.7 427 69,500
Lead Delineation Report 54,593 ND ND ND
KDHE Residential Tier2 | 400 11 39 23,500
Risk-based Standards for
Kansas

Notes: NA — not analyzed mg/Kg — milligrams per kilogram
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FIGURE 1

Area Map
IMP Boats Site
lola, Kansas

Map Prepared by KDHE Project Manager: RB  Drawn by: NS
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FIGURE 2

Site Outline and Slag Pile

IMP Boats Site
lola, Kansas

Project Manager: RB

Drawn by: NS
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10.2 Photographic Documentation
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IMP Boats Site

Photo 1

View: North

Date: 06/14/2012

Photo by: Randy Brown
Comments: IMP Boats site.
The area is filled with smelter
slag and waste.

Photo 2

View: Northeast

Date: 06/14/2012

Photo by: Randy Brown
Comments: Photo shows
large smelter slag pile near
center of the site. GPS
coordinate PT-1 was obtained
in this area.
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Photo 3

View: North

Date: 06/14/2012

Photo by: Randy Brown
Comments: Very large fragments
of smelter waste near center

of the site.

Photo 4

View: Northeast

Date: 06/14/2012

Photo by: Randy Brown
Comments: Photo shows

large smelter slag pile near
center of the site. Broken
retorts, smelter slag and other
smelter waste covers the surface
throughout this area.
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IMP Boats Site

Photo 5

View: North

Date: 06/14/2012

Photo by: Randy Brown
Comments: Photo shows very
widespread distribution of smelter
waste.

Photo 6

View: South

Date: 06/14/2012

Photo by: Randy Brown
Comments: Photo shows
widespread extent of smelter
waste towards the southern edge
of the site.
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10.3 Summary of Analytical Data from Previous
Investigations
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AMP.BOATS SITE::
CERCLIS ID: KSD091356857
IOLA, KANSAS

DELINEATION OF LEAD
IMPACTED SOIL '

Prepared for:
City of Iola, Kansas

P.O. Box 308
Iola, Kansas 66749

Prepared by:
Kingston Environmental Services, Inc.

1600 Southwest Market Street
Lee’s Summit, Missouri 64081

July 30, 1998
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INTRODUCTION

The IMP Boats site (the Site) is located on approximately 20 acres of land on the west side of the
City of Iola, Kansas. Iola is the county seat of Allen County. Figure 1 shows the location of the
Site. The Site continues to be used by commercial facilities, however, the current level of
activity at the site shows limited use of the facility. Unimproved land which lies generally to the
south of the manufacturing facility has been cleared of previous structures, and is partially barren
and partially brush covered.

The Site has been the subject of previous investigations by others which identified areas of

- surficial smelter wastes containing elevated levels of lead. These areas lie generally in the
southern half of the Site. The most recent of these investigations was performed by Ecology and
Environment, Inc. (E&E) and described in a report dated March 14, 1994. The E&E
investigation identified, using both field and laboratory methods, areas of lead contamination in
the surficial soils at the Site. Field screening of surficial soil by XRF revealed a range of lead
content from 37,670 ppm to less than 100 ppm.

E&E used the data to construct a map of the Site containing topographical contour lines as well
as lead concentration isopleth lines indicating areas of the site impacted within a range of values
for lead content determined by the field screening methodologies. The investigation also
included some very limited TCLP soil screening.

In December 1997, Kingston prepared 2 Work Plan to further delineate the extent of lead
impacted soil. Kingston used the information from the E&E report to show the areas identified
by E&E as containing more than 1,000 ppm total lead. Kansas Department of Health &
Environment (KDHE) reviewed the Work Plan and review comments were incorporated into the
Work Plan by letters dated January 9, January 20, February 20, March 31, and April 23, 1998.

The following remedial action goals were incorporated into the Work Plan:

. Areas with total lead concentration of less than 1,000 ppm will remain with no further
action.
. Areas that contain total lead concentration greater than 1,000 ppm but pass the TCLP

(less than 5 mg/1) will require a soil cover. The depth and extent of the soil cover is to be
determined after the investigation is complete.

. Areas that fail the TCLP (5.0 mg/1 or greater) will require remediation. Kingston and the
Site owners will discuss remedial options with KDHE after such areas are identified.

FIELD ACTIVITIES

Kingston Environmental Services mobilized at the Site and began implementing the approved
Work Plan May 4, 1998. '
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“ Survey Sample Locations

Kingston retained the services of Shetlar Griffith Shetlar, Inc., a local survey company, a
Division of Shafer, Kline & Warren, Inc, (SKW), to survey the sample locations. The locations
were staked in accordance with the requirements of the Work Plan. The locations were
established on a 100 ft grid pattern and assigned a station number that provides a unique sample
identification and location number for each soil sample. Some sample locations were not set on
a 100 ft grid pattern. However, these points were established using the established survey
system. SKW established a reference baseline parallel and offset 120 feet north of the north
building line (2nd building to the east). The baseline is approximately the center line of West
Lincoln Road. The reference baseline was assigned the coordinates of station 15+10 N. A 90-
degree angle was turned to establish the east/west stationing. A wire flag was set at each location
and the sample number was placed on the flag. Sample location distances were established by
SKW using a laser and prism system. Figure 2 shows the locations of all sample points. Two
background samples were also collected. One background sample was collected in the tilled
field directly east of the cemetery (IBG-1). The other background sample (IBG-2) was located
on the northern right-of-way of West Lincoln Road near the underground petroleum line marker.

Sample Collection and Preparation

Sample collection and preparation was completed in accordance with the approved Work Plan.
A brief summary of collection and preparation procedures are as follows:

. At each location a “sharpshooter” type shovel was used to excavate a hole approximately
' 6 inches in diameter from land surface to approximately 6 inches deep.

. A new clean disposable laboratory grade spoon and new disposable latex gloves were
used to collect a sample at each location by uniformly scraping the sides and bottom of
the hole. A sufficient amount of soil was removed and placed in a sealable plastic bag.

. Each plastic bag was a 1 quart zipper seal 1.75 mil bag. The sample location (station
number) was marked on each bag and delivered to a central location for preparation.

«  The soil was removed from each plastic bag and placed on individual pieces of aluminum
foil. Each sample was allowed to dry in the sun and/or placed in a toaster oven to
‘minimize the moisture content of the sample. '

. After being dried the sample was pulverized with a mortar and pistol. The sample was
then sieved using a No. 10 (.0787 inches) sieve. The sieved soil was then placed in a 4 oz
laboratory-prepared glass sample container with a Teflon lid and the sample
location/station number was marked on the sample jar.

. The 4 ounces of soil was then returned to its plastic bag for XRF analysis. After XRF
analysis, the 4 ounces of soil was returned to the glass jar for possible laboratory
analyses. _

. Equipment cleaning and disposal was completed in accordance with the Work Plan.
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XRF Field Screening

XRF field screening for soil lead content was conducted using a MAP 4 Spectrum Analyzer
(Appendix A). The MAP 4 uses X-ray fluorescence (XRF) to test for lead. The MAP 4 is a hand
held, field portable XRF that uses a cobalt-57 radioactive source to energize the sample material.

The detection range of the MAP 4 is 10 to 100,000 parts per million (ppm). The exact lower
detection limit of the MAP 4 at a particular site depends on the source of gamma rays used, the
amount of interference from other elements present in the soil, the type of matrix of the sample,
and the heterogeneity of the soil.

At each sampling location, 3 assays were conducted (on the bagged sample) to obtain the
reported value. The level of precision for the testing performed was obtained through operating
the XRF in the test mode level of precision (60 sec.). The accuracy of the XRF in the test mode
level of precision is + 20%, although selected sampling locations greater than 800 ppm and less
than 1,200 ppm were reanalyzed using the confirm mode ( + 10%) of precision.

Field notes of the XRF analyses are included in Appendix A. Figure 2 shows the results of the
XRF field screening results.

LABORATORY CONFIRMATION SAMPLES

Laboratory confirmation samples were analyzed for TCLP-Lead, using EPA method 1310,
and total lead using method 6010. The confirmation samples were collected to statistically
compare the field results with laboratory analysis to develop a correlation between the XRE
results vs. total lead laboratory results, and XRF results vs. the TCLP results. The two
background samples were analyzed for total lead only.

All samples were logged on a chain of custody form and shipped to AM Laboratories in Olathe,
Kansas for analysis. AM Laboratories is a KDHE certified laboratory. Twenty (20)
confirmation samples were collected for laboratory analyses. These 20 samples were selected
as follows:

. Four (4) samples with the highest total lead (XRF)concentrations.

. Four samples with total lead concentrations nearest to 1,000 ppm.

. Four samples with total lead concentrations nearest to the average concentration between
the highest concentration and the 1,000 ppm.

. The remaining eight samples were selected to identify data gaps and provide a better
correlation between the XRF results and TCLP lead.

The samples not selected for analyses were shipped to the laboratory “on hold” pending results
of the twenty (20) samples.
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DATA REDUCTION, ANALYSIS, AND FINDINGS

Table 1 provides a summary of all XRF results, laboratory total lead results, and laboratory
TCLP results. AM Laboratories’ analytical reports are included in Appendix B.

Kingston completed linear regressions using the least squares method to graphically construct
correlation coefficient curves showing the TCLP data vs. the XRF soil lead content, and also
comparing total lead in soil data vs. XRF total lead results. Using this data, a determination of a
point on the XRF total soil lead content curve was made to indicate at what point in the XRF data
the soil would begin to fail the TCLP test (5 ppm lead in the leachate) and also at what point in
the XRF data the soil would exceed a laboratory confirmation for total lead concentrations of
1000 ppm. :

" Kingston performed this correlation for two sets of data. One set was for all twenty sample
points analyzed by AM Laboratory. The second set was using only sixteen (16) of twenty (20)
laboratory analytical results. The four highest laboratory concentrations were not included in this
linear regression.

Graphs of the correlation for both sets of data points are included in Appendix C. Included on
the graphs are summaries of the relevant data for each correlation. As shown on the graph for the
20 point correlation, the equivalent XRF result for which the total lead concentration is above
1,000 ppm and the TCLP result is above 5 ppm is 1,988 ppm and 7,860 ppm respectively.

Using the 16 point correlation, the equivalent XRF results for which the total lead
concentrations are above 1,000 ppm and the TCLP results are above 5 ppm are 3,190 ppm and
16,690 ppm, respectively. For reasons discussed in the Conclusions Section of this report,
Kingston believes the 16 point correlation provides the best correlation.

Figure 3A indicates the sample locations and the XRF results that, based on the 20 point
correlation, will yield an equivalent total lead concentration above 1,000 ppm. Figure 3B
indicates the sample locations and the XRF results that, based on the 16 point correlation, will
yield an equivalent total lead concentration above 1,000 ppm. Figure 4A indicates the sample
locations and the XRF results that, based on the 20 point correlation, will yield an equivalent
TCLP concentration above 5 ppm. Figure 4B indicates the sample locations and the XRF results
that, based on the 16 point correlation, will yield an equivalent TCLP concentration above 5

ppm.

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
Data analysis interpretation, calculations, and recommendations have been reviewed internally

by Kingston engineers and scientists prior to release in draft form. Based on this we have
developed the following summary and conclusions:
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Soil samples were collected at 73 locations (previously identified by E&E as greater than
1,000 ppm). Background samples were also collected at two additional locations.

Soil samples were prepared in general conformance with method 6200.

Soil samples were analyzed in accordance with the approved Work Plan using our MAP 4
Spectrum Analyzer to complete the XRF sample analysis.

Based on the XRF results, 20 samples were selected and forwarded to AM Laboratories
for analyses for total lead and TCLP lead. The two background samples were analyzed

- for total lead only. The remainder of the samples (53) were shipped to AM Laboratories
and placed “on hold”. '

Kingston completed linear regressions using least squares methods for XRF vs.
laboratory total lead and XRF vs. TCLP. Kingston completed linear regressions for all of
the 20 points and also for 16 points eliminating the highest four (4) samples.

Conclusions

Reviews of Figures 3A and 3B do not indicate a significant difference between the 16 and
20 point correlations for total lead concentrations above 1000 mg/kg.

Review of Figures 4A and 4B does indicate a significant difference between the 16 point
and 20 point correlations for TCLP concentrations above 5 mg/Il.

Based on this information, it is clear that XRF results in the range of 20,000 ppm and
above will require corrective action. However, inclusion of these high results (greater
than 20,000 ppm) may not provide the best correlation of all sample results. Inclusion of
the high results skews the correlation. Furthermore, it may be more appropriate to
develop a correlation for sample results that are in the range of concentrations near the 5
mg/l TCLP. Review of Table 1 results indicates that of the 16 samples with XRF
concentrations below 16,690 and where comparative TCLP results are available, only two
(2) of the TCLP concentrations are above 5 mg/1.

Analytical results of the two (2) background samples indicate that total lead occurs at
elevated concentrations offsite of the IMP Boats site. These results are consistent with
information presented in previous investigations and from conversations with individual
familiar with Iola history. Apparently elevated lead in soil including cinder material is
present at may locations throughout Iola.

Recommendations

Based on remedial action goals initially developed by KDHE, and preliminary cost estimates
completed by Kingston, remediation using traditional methods will be cost prohibitive.
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Reference 42

TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE
CERCLIS LD. KSD091356857
{ TCLP Results | Total Lead
Assay Sample Point K-Shell K-Shell Average (mg/L) ~ (ppm)

# - Results (ppm)

(ppm)
1 Calibration 4,069 3,755
2 3,723
3 3,429
4 3,832
5 3,721
6 | 14+85N/7+25W 23,934 24,259
7 24252
8 24,590
9 | 14+85N/5+70W 5472 5,359
10 5,286
11 5,319
12 | 14+85N/3+00W 7273 7,012
13 7,024
14 6,740
15 | 14+85N/8+25W 3,148 3,179 0.381 1,010
16 3,202 |
17 3,187
18 | 14+85N/4+70W 16,393 16,434
19 16,449
20 16,459
21 | 14485N/3+80W 9,957 | 9,944
22 9,905
23 9,971
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Reference 42

TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE
CERCLIS L.D. KSD091356857
TCLP Results Total Lead
Assay Sample Point - | K-Shell Results | K-Shell Average (mg/L) (ppm)
# (ppm) (ppm)
24 | 14+85N/9+00W 3,571 3,439 0.361 1,800
25 3,217
26 3,529
27 | 12+10N/9+60W 308 402
28 485
29 412
30 | 13+85N/5+70W 16,279 16,204
31 16,180
32 16,153
33 I1+50N/7+50W 19 65
34 - 358
35 404
36 14+20N/1+10W 2,606 2,918 0.572 792
37 2,946
38 o 3,201
39 | 13+10N/9+30W - 569 -0-
40 - 540
41 - 166
42 | 13+85N/9+20W 258 281
43 315
44 _ -8
45 13+70N/1+00W 8,200 - 8,137
46 8,009
47 8,197
Page 2
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TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE

CERCLIS L1.D. KSD091356857

Reference 42

. TCLP Results Total Lead
Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)

# (ppm) (ppm)

48 12+50N/0+65W 5,107 4,959 1.63 1,070

49 4,844

50 4,925

51 Post-Calibration 3,850 3,741

52 3,870

53 . 3,503

54 Pre-Calibration 3,907 3,935
55 4,449

56 3,735

57 3,671

58 . 3,914

59 15+35N/6+50W 1,308 1,249 0.474 344

60 1,239

61 1,199

62 15+85N/0+80W 3,785 3,949

63 4,055

64 4,008

65 15+60N/2+30W 1,752 1,751

66 1,742

67 1,759

68 | 17+85N/0+80W 5,522 5,671

69 5,707

70 5,784
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TABLE 1 -

Reference 42

SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE

CERCLIS 1.D. KSD091356857

| TCLP Results Total Lead
Assay Sample Point | K-Shell Results | K-Shell Average (mg/L) (ppm)

# . (ppm) (ppm)

71 | 17430N/2+50W 11,123 11,011 1.61 4,880

72 11,087

73 10,824

74 | 18+75N/0+80W 12,482 12,196

75 12,057

76 12,048

77 | 18+30N/3+50W 7,341 7,102 0.986 3,540

78 7,075

79 6,890

80 | 11+40N/2+00W 22,931 22,950

81 23,161

82 22,759

83 | I8+90N/2+00W 22,385 22,343

84 22,205

85 22,439

86 | Calibration 4,008 3,690

87 3,736

88 3,362

89 - 3,651

90 13,693

91 | 18+70N/4+60W 22,824 22,569

92 22,430

93 22,453
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TABLE 1 Reference 42
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE
CERCLIS 1.D. KSD091356857

' TCLP Results | Total Lead
Assay Sample Point K-Shell Resufts | K-Shell Average (mg/L) (ppm)
# (ppm) (ppm) -
94 | 18+70N/6+60W 1,615 1,854
95 1,865
96 | 2,084
97 | 17+70N/4+60W 5,447 5314
98 - 5,134
99 5,361
100 | 18+70N/5+60W 13,932 14,126 3.23 6,840
101 14,124
102 14,321 |
103 | 17+70N/5+60W 1,136 1,151 0.103 156
104 1,249
105 1,069
106 | Calibration 4,391 3,635
107 3,546
108 3,198
109 3,398
110 | 3,641
111 | 8+00N/9+00W 698 688
112 | 3 : 580
113 786
114 | 11+00N/3+00W 13,878 13,999 7.58 8,010
115 14,286
116 13,833
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TABLE 1

maryReference 42

SOIL SAMPLE RESULTS SUM
IMP BOATS SITE
CERCLIS 1.D. KSD091356857
TCLP Results Total Lead
Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)
# | (ppm) (ppm)
117 | 10+00N/3+00W 21,867 21,801
118 21,778
119 21,757
120 | 10+00N/9+00W 11,882 12,167 6.80 6,060
121 12,457
122 12,161
123 | 10+00N/6+00W 51,889 51,996 13,000
124 52,041
125 52,059
126 | 10+00N/8+00W 9,031 9,196
127 9,267
128 9,291
129 | 11-+00N/8+00W 608 759 0.065 320
130 992
131 677
132 | 10+00N/4+00W 12,998 13,455
133 13,391
134 13,975
135 | 6+00N/S+00W 9,537 9,378
136 9,463
137 9,135
138 | 10+00N/5+00W 24,141 24,092
139 24,444
140 23,690
Page 39 of 206
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TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE

CERCLIS 1.D. KSD091356857

Reference 42

TCLP Results Total Lead
Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)

# (ppm) (ppm)
141 | 7+00N/9+00W 43 205

142 270

143 - 108
144 | 10+00N/7+00W 12,777 12,487
145 12,858

146 11,827
147 | 11+00N/4+00W 36,629 36,502

148 36,685

149 36,191

150 | 9+00N/9+00W - 294 -0-

151 -216

152 - 325

153 | 8+50N/0+50W 5,490 5,940

154 5,738

155 6,591

156 | 11+00N/5+00W 15,804 15,584 4.11 6,330
157 15,531

158 15,417

159 | Post-Calibration 3,861 3,783

160 3,746

161 3,741
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TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE

CERCLIS 1.D. KSD091356857

Reference 42

: : TCLP Results Total Lead
Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)

# (ppm) (ppm)

162 | Pre-Calibration 3,865 3,857

163 4,296

164 3,117

165 4,097

166 3,909

167 | 9+00ON/5+00W 44,396 44,422

168 44,379

169 44,490

170 | 9+00N/3+00W 6,299 5,954 3.90 1,090
171 5,895 |

172 5,669

173 | 8+00N/5+00W 54,605 54,593 199 22,500
174 54,502

175 54,672

176 | 8+00N/3+00W 16,274 16,250

177 16,355

178 16,121

179 | 9+50N/0+50W 2,333 1,910 0.179 332
180 1,684 |

181 | 1,714

182 | 8+00N/4+00W 12,644 12,565
183 12,515

184 12,535
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TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE

CERCLIS I.D. KSD091356857

R.éfer_ence 42

: TCLP Results Total Lead
Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)

# - (ppm) (ppm)
185 | 9+0ON/6+00W 47,539 47,552 62.9 24,600
186 47,515
187 47,602
188 | 9+OON/7+00W 36,586 36,821
189 37,020
190 36,858
191 | 9+00N/4+00W 37,761 37,816
192 37,773 '
193 | 37,915
194 | 8+00N/6+00W 53,444 53,481 218 19,000
195 53,542
196 53,458
197 { 8+00N/7+00W 33,158 33,187
198 33,242
199 33,161
200 | 9+50N/1+50W 1,175 907
201 736

202 809
203 | 8-+00N/8+00W 24,386 24,472
204 24,566
205 24,482
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TABLE 1
SOIL SAMPLE RESULTS SUMMARY
' IMP BOATS SITE

CERCLIS 1.D. KSD091356857

" Reference 42

TCLP Results | Total Lead
Assay Sample Point K-Shell Results { K-Shell Average (mg/L) (ppm)
# ' (ppm) (ppm)
206 | 8+50N/1+50W 13,467 13,631
. 207 13,935
209 13,492
210 | Post-Calibration 3,225 3,662
211 3,808
212 3,954-
213 | Pre~Calibration 4,386 4,136
214 3,842
215 4,653
216 4,388
217 3,411
218 3,579
219 | 6+00N/7+00W 6,412 6,372
220 6,218
221 6,486
222 | 6+00N/6+H00W 2,610 2,571
223 2,567
224 2,537
225 |} 7+00N/8+00W 18,247 18,916
226 17,932 |
227 18,408
Page 43 of 206
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Reference 42

TABLE 1
SOIL SAMPLE RESULTS SUMMARY
IMP BOATS SITE
CERCLIS 1.D. KSD091356857
TCLP Results Total Lead
.Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)
# (ppm) (ppm)
228 | 7+O0N/7+00W 12,394 12,502
229 12,338
230 12,773
231 | 6+00N/8+00W 18,902 19,137
232 19,184
233 19,325
234 | T+HOON/6+00W 4,095 4,372
235 4,329
236 4,693
237 | 6+00N/3+00W 15,836 15,993 1.82 6,390
238 16,004
239 16,139 |
240 | 6+00N/2+00W 24 428 24,402
241 24,185
242 24,595
243 | IBG-01 1,719 1,720 NA 602
244 1,860
245 1,580
246 | IBG-02 653 636 NA 222
247 615
248 639
249 | 7+00N/5+00W 34,236 34,102 B
250 33,816
251 34,255 ]
Page 44 of 206
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TABLE 1

SOIL SAMPLE RESULTS SUMM

IMP BOATS SITE
CERCLIS LD. KSD091356857

aieference 42

NA . Not analvzed

| TCLP Results | Total Lead

Assay Sample Point K-Shell Results | K-Shell Average (mg/L) (ppm)

# (ppm) (ppm)
252 | 7+00N/4+00W 33,429 34,277
253 34,417
254 34,986
255 | 6+00N/5+00W 6,527 6,441
256 6,261
257 6,535
258 | 7H+00N/1+40W 40,538 40,453
259 40,361
260 40,459
261 | 7+OON/3+00W 18,221 18,350
262 18,479
263 18,352
264 | 6+00N/4+00W 4,800 4,651
265 4,343
266 4,811
267 { Post-Calibration 3,477 3,595
268 3,442
269 3,865
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SCITEC MAP 4 Reference 42
XRF RESULTS -
CERCLIS LD. KSD091356857 @
IMP Boats Site
_ peM |
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SCITEC MAP 4

Reference 42

XRF RESULTS
CERCLIS L.D. KSD091356857 @
IMP Boats Site
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SCITEC MAP 4
XRF RESULTS Reference 42

CERCLIS L.D. KSD091356857 @
IMP Boats Site "
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SCITEC MAP 4
: XRF RESULTS
CERCLIS 1.D. KSD091356857
IMP Boats Site

Reference 42
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SCITEC MAP 4

XRF RESULTS
CERCLIS 1.D. KSD091356857

IMP Boats Site

Reference 42

&
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SCITEC MAP 4

_ XRF RESULTS
CERCLIS LD. KSD091356857

IMP Boats Site

Reference 42
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SCITEC MAP 4

Reference 42

XR¥ RESULTS
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SCITEC MAP 4

Page 53 of 206

Reference 42
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Reference 42

SCITEC MAP 4
XRF RESULTS
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SCITEC MAP 4

XRF RESULTS
CERCLIS I.D. KSD091356857

IMP Boats Site

Reference 42

@
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. XRF RESULTS
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SCITEC MAP 4
XRF RESULTS
CERCLIS 1.D. KSD98170865F

CoberhyRerselog S TMP Lot

Reference 42

Assajr #

Sample Point | K-Shell Results | L-Shell Results | Bulk Sample # | Time | General Notes
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XRF RESULTS
CERCLIS 1.D. KSP98F708654

Cobedy-Reeyetinrsite 7

P outs

Reference42
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Assay # | Sample Point K—She;l)ﬁl;:sults L-Shell Results | Bulk Sample # | Time | General Notes
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XRF RESULTS
CERCLIS LD. KSD981708654

CoberkwRecyclingSite. 7 Bt

Referencw
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Assay # S.ample Point | K-Shell Results | L-Shell Results | Bulk Sample # | Time General Notes
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XRF RESULTS
CERCLIS L.D. k5P983708634

Eoberty Reeyeling Site

Reference 4
TP Bt é

Sample Point

Assay # K-Shell Results | L-Shell Results | Bulk Sample # | Time | General Notes
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XRF RESULTS &
CERCLIS LD. KS6000162429~ Reference 42
BeorlotrSicbiddos -y /> ﬁa £
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XRF RESULTS
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Reference 42

L-Shell Results
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15130 SothI.eee‘:s?%Pageﬂgnsas 66082

Phone: (913) 829-0101 « Fax: (913) 82¢-1181
e-mail: amlab@idir.net

écal Mansgement. Leborateries, Inc. Certificate of Analysis

May 26, 1998

Mr. Dan Evans :
Kingston Environmental ' |
1600 S.W. Market

Lee’s Summit, MO 64081
Phone: 524-8811

Fax: 525-5027

Client Project ID: IMP / 97R850 Lab Project Number: 051898.03
Chain of Custody #: 3466, 3467

Dear Mr. Evans:

Included are the analytical results for the water samples received on May 15, 1998. All analyses were
prepared and analyzed within method required holding times.

If you have any questions regarding this report, feel free to contact me at (913) 829-0101.

NSNS

aboratory Manager
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15130 SOBQIEE?BE;%,%SES 66062

np FPhone; (513) 329-0101 « Fax: {813) 829-1181
Ll e-mail: amlab@idir.net
cal Mv:r‘emm: Ldb"f“lL.nJS, Inc. ' Cerﬁﬁcate Of AnalySiS
Mr. Dan Bvans
Kingston Environmental
Client Project ID:  IMP/97R850 Lab Project Number: 051898.03
Chain of Custody #: 3466 '
Client Sample ID:  17+30N 2+350W Date Collected: 05/15/98
Lab Sample ID: - Al126 Date Received 05/15/98
‘ Detection  Action ' Date
Analyte ~ Results Units Limit Level  Analyst Analyzed Method
TCLP-Lead 1.61 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 4880 mg/kg 100 ' KEZ 05/22/98 6010
Client Sample ID:  18+70N 5+60W Date Collected: 05/15/98
Lab Sample ID: Al127 Date Received 05/15/98
_ Detection  Action Date
Analyte Results Units Limit Level Analyst Analyzed Method
TCLP-Lead - 323 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 6840 mglkg 100 KEZ 05/22/98 6010
Client Sample ID:  11+00N 3+00W Date Collected: 05/15/98
Lab Sample ID: Al1128 . Date Received 05/15/98°
: Detection  Action Date
Analyte Results Units Limit Level Analyst Analyzed Method
TCLP-Lead 7.58 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 8010 mgkg 160 KEZ = 05/22/98 6010
Client Sample ID:  10+00N 9+00W Date Collected: ~ 05/15/98
Lab Sample ID: . A1129 : Date Received 05/15/98
Detection  Action Date
Analyte Results - Units Limit Level Analyst Analyzed Method
TCLP-Lead _ 680  mg/L  0.050 50 KEZ 05/22/98 6010
Total Lead 6060 mg/kg 100 KEZ . 05/22/98 6010
Client Sample ID: ~ 14+85N 8+25W Date Collected: 05/15/98
Lab Sample ID: Al130 Date Received 05/15/98
- Detection  Action Date
Analyte Results Units Limit Level Analyst Analyzed Method
TCLP-Lead . 0.381 mg/L 0.050 - 50 KEZ 05/22/98 6010
Total Lead 1010 mg/kg 100 KEZ 05/22/98 6010
Page 64 Of 206 Page 2 of 4
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P 15130 solteferenee 4s:s ssos2
Fhone: (913) 829-0101 - Fax: (913) 826-1181
..:L_LI. e-mail: amiab@idir.net
ol Mrmgort Loharenes . Certificate of Analysis
Kingston Environmental
Client Project ID:  IMP / 97R850 Lab Project Number: 051598.02
Chain of Custody # 3466 .
Client Sample ID:  14+20N 1.10W Date Collected: 05/15/98
Lab Sample ID: All3l Date Received . 05/15/98
Detection  Action Date
Analyte Results Units Limit Level  Analyst Analyzed Method
TCLP-Lead 0.572 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 792 mg/kg 100 KEZ 05/22/98 6010
Clicnt Sample D 12+50N 0+65W Date Collected: 05715/98 ‘
Lab Sample ID: Al132 Date Received 05/15/98 i
Detection  Action Date |
Analyte Results Units Limit Level  Analyst Analyzed Method !
TCLP-Lead 1.63 mg/L 0.050 5.0 KEZ 05/22/98 6010 i
Total Lead 1070 mg/kg 100 KEZ  05/22/98 6010 5
i
Client Sample ID:  14+85N 9+00W Date Collected: 05/15/98
Lab Sample ID: Al133 Date Received 05/15/98
Detection  Action Date :
Analyte Results Units Limit Level Analyst Analyzed Method !
TCLP-Lead 0.361 mg/L, 0.050 5.0 KEZ 05/22/98 6010 i
Total Lead 1800 mg/kg 100 KEZ 05/22/98 6010
| |
!
Client Sample [D:  18+30N 3+50W Date Collected: 05/15/98 Z
Lab Sample ID: A1134 Date Received 05/15/98 ;
Detection  Action Date !
Analyte Results Units Limit Level  Analyst Analyzed Method
TCLP-Lead 0.986 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 3540 mg/kg 100 KEZ 05/22/98 6010 i
| |
Client Sample ID: _ 9+00N 3+00W Date Collected: 05/15/98
Lab Sample ID: All35 Date Received 05/15/98
. Detection  Action Date ;
Analyte Results Units Limit Level  Analyst Analyzed Method :
. TCLP-Lead 3.90 mg/L 0.050 5.0 KEZ  05/22/98 6010
Total Lead - 1090 mg/kg 100 KEZ 05/22/98 6010 i
i
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ssosReferenged2 o

Phone: (913) 829-C101 - Fax: (913) 829-1181
e-mail: amlab@idir .net

cal :\Ingement Lazcratcries, Inc. Certiﬁcate Of Aﬂalysis
Kingston Environmental
Client Project ID: ~ IMP /97R850 Lab Project Number: 051898.03
Chain of Custody #. 3467 ’
Client Sample ID:  11+00N 5+00W Date Collected: 05/15/98
Lab Sample ID: Al136 Date Received 05/15/98
. Detection  Action . Date
Analyte Results Units Limit Level  Analyst Analyzed Method
Total Lead 4,11 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 6330 mg/kg 100 KEZ 05/22/98 6010
Client Sample ID:  6+00N 3+00W Date Collected: 05/15/98
Lab Sample ID: Al137 Date Received 05/15/98
Detection  Action Date
Analyte Results Units Limit Level Analyst Analyzed Method
TCLP-Lead 1.82 mg/L 0.050 5.0 KEZ 05/22/98 6010
Total Lead 6390 mg/kg 100 KEZ 05/22/98 6010
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Phone (913)829-0101 * Fax (913) 829-1181 ' .C,h#'n of Custoﬂé- Record
. I\

Client Contact Name: 7 ~ ProjectName: 7 7 /0
Company Name: Kingston Environmental Project Number: &7 =7 /@ L6~ r)
Address: 1600 S.W. Market Project Due Date: "= 22 — 52
City, State, Zip: Lee's Summit, MO 64081 : : Project Comments: e
Phone #: () 524-8811 <N
Fax# ( ) 525-5027 Sampler's Signature: M //-Q

Analyses/Methods to be Performed (check all hat apply)

jartalidl bt / ; Method # --> J
This is the identifier that wil T Ust Da.le a.nd.Ti;ne e;ch Preservative b— -&T Please include any information that
appear on the report. The field ID sample taken, —soll g List total number of bollies far 6 7y & £ Q " = may be useful in the anatysis of the
is most commeonly usad. wewator 1S each preservalive type. &4 8 Slo 2 ~ ® s:rnple.'h' .
asair 5,._.9 _8 L | 1] a S & < ’\8 = I: xample: high concentration
o=0ll o 2 e o 12 10 2|l 12
o G ¢ @ 312 Io o MNin T
3 ol I8 Ol RiZ |28 o |€ | | |«
ESICZ)OB_O Iu_uu.zgcz*;,m_:gg%_g
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T 7
o
3 Relinquished By: Date/Time: Received By: Date/Time:
Detivlery_Me_!ho_d B : ~ [Custody Seals :
DeliveredinParson . .-~ il ives i Moo -
g Courier __ o il —Inlac't'!iX\:
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15130 B South Keeler - Olathe, KS 66062
Phone (913)829-0101 * Fax (913) 829-1181

V& |

Referen‘t&ee@ of /.

Chain of Custody Record

Client Contact Name: A D . f=r s /"
Company Name: Kingston Environmental

Address: 1600 S.W. Market

City, State, Zip: Lee's Summit, MO 64081

Phone #: (

) 524-8811

Fax #: (

) 525-5027

Project Name: —— ¢, /<
Project Number: ' 772 G< O
Project Due Date:  ¢—_22 -&</
Project Comments: -

Sampler's Signature: @, e

Analyses/Methods to be Performed (check at nat apply)

SR
um 'I_J.r_d' f:_;g;gi_f.q:;:-::f : Method # --> -
This is the idenfier that will List Date and Time each @ Preservative E — " 3 Please include any information that
appear on the rgpart. The field ID sample laken. =soil v Il {ist tolal number of botlles for 0 |~ oM % — may be useful In the analysis of the
s mosl commonty used. \SN:::;ler g each preservative type. QO 8 8 O N\ -r%) ~ i sample. )
S 5 = L4l e o .a.). \ﬁ"" o Exampla: high concentration
a=air = 5 ® 0 > B L=l
; [¢) D 1w p— > =Z]lo )
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51 Relinquished DZQ;;?Z;‘_,- Date/Time: ) //j' S ;ﬂ %) Received By: Date/Time:
o] |
j% Relinquished By: Date/Time: Received By: DatefTime:
Defivary Method ~ - [Custedy Seals. " TCoolant "7 - TC
O Deliversdin Person - {0 Yes .0 No' :|Q .ies.-:
O Courer. - . o mecsr g " Blus je
O Aibill #. - “la: . eroxen”™




15130 SoRReferenee: 42 sas 66062
Phone: (913) 829-0101 * Fax: (913} 829-1181

e-mail: amlab@idir.net

= |

b=

—

1 Managemant Laborsteries, inc. Certificate of AnaIYSiS

May 26, 1998

Mr. Dan Evans

Kingston Environmental
1600 S.W, Market

Lee’s Summit, MO 64081
Phone: 524-8811 '
Fax: 525-5027

Client Project ID: ~ IMP /97R850 Lab Project Number: 051598.02 -
Chain of Custody #: 3465, 3452
Dear Mr. Evans:

Included are the analytical results for the water samples received on May 14, 1998. All analyses were .
prepared and analyzed within method required holding times. '

If you have any questions regarding this report, feel free to contact me at (913) 829-0101.

Ltk

Laboratory Manager '
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15130%& Oq(géat Kansas 66082
Phone: (9132) 825 = Fax’(513) 829-1181

e-mail: amlab@:idir.net

5

shyicat Fmanent Lﬁmn’w. Inc. Certificate of Anal}’SIS
Mr, Dan Evans
Kingston Environmental
Client Project ID: IMP / 97R850 Lab Project Number: 051598.02
Chain of Custody # 3465, 3452
Client Sample ID:  8+00N 6+00W Date Collected: 05/13/98
Lab Sample ID: A1088 Date Received 05/14/98
Detection  Action Date
Analyte Results Units Limit Level  Analyst Analyzed Method
TCLP-Lead 218 mg/L 0.050 50 KEZ 05/19/98 6010
Total Lead 19000  mg/kg 100 KEZ  05/722/98 6010
Client Sample ID:  9+00N 6+00W Date Collected: 05/13/98
Lab Sample ID: A1089 Date Received 05/14/98
Detection  Action Date
Analyte Results . Units Limit Level Analyst Analyzed Method
TCLP-Lead 62.9 mg/L 0.050 5.0 KEZ 05/19/98 6010
Total Lead 24600 mg/kg 100 KEZ 05/22/98 6010
Client Sample ID:  8+00N 5+00W Date Collected: 05/13/98
Lab Sample ID: A1090 Date Received 05/14/98
' Detection  Action Date
Analyte Results Units Limit Level  Analyst Analyzed Method
TCLP-Lead 199 mg/L 0.050 5.0 KEZ  05/19/98 6010
Total Lead . 22500 mg/kg 100 . KEZ 05/22/98 6010
Client Sample ID:  10+00N 6+00W Date Collected: 05/13/98
Lab Sample ID: Al1091 Date Received 05/14/98
Detection  Aection Date
. Analyte Results Units Limit Level Analyst Analyzed Method
TCLP-Lead 123 mg/L 0.050 5.0 KEZ 05/19/98 6010
Total Lead . 13000 mg'kg 100 KEZ 05/22/98 6010
Client Sample ID:  15+35N 6+50W Date Collected: 05/13/98
Lab Sample ID: Al1092 Date Received 05/14/98
Detection  Action Date
Analyte Results Units Limit Level  Analyst Analyzed Method
TCLP-Lead 0.474 mg/L 0.050 5.0 KEZ 05/19/98 6010
Total Lead 344 mg/kg 100 KEZ 05/22/98 6010
\e Page 70 of 206 page 204
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00000000000 -> KINGSTON ENVIRONMENTAL ;

Page 3

Reference 42

15130 South Keower, Glathe, Kansas 6606.’-3
FPhane: (913) 82250101 - Faux: (913) 820-1181

ceaningi; aurdabic2ide et

O TS W U R ST Cerﬁ‘ﬁcate Of Analyais
__ Kingston Environmental e
Client Project ID: IMP / 97R850 Lab Project Number; 051598.02
Chaia of Custody #: 3465
Chent Sample ID:  17+70N 5+60W Date Collected: 05/13/98
Lab Saxaple ID: Al093 Date Received 05/14/38
Detactlon  Action - Date
Analyte Resgujty Units Limit Lovel Analygt Analyzed Method
TCLP-Lead 0.103 mg/L 0050 50 KEZ 05/19/98 6010
Total Lead 156 mg/kg 100 KBz 05/22/98 6010
“Client Sample ID:  11+00N 8+00W Date Collectod: 05/13798
Lab Sample ID: Al1094 Date Received 05/14/98
' Detection  Action Date
Analvte Resnlis Unies Limit Level Analyst Anpglyzed Method
TCLP-Lead 0.065 mg/L 0.050 5.0 KRZ 05/19/98 6010
Total Lead 320 mg/kg 100 KEZ 05/22/98 6010
Client Sample ID:  9+50N 1+50W Date Collected: 05/13/98
Lab Sample ID: A1095 Datz Received 05/14/98
Detection  Actlon Date )
Analyte Results Unitg Limit Level  Abalyst Anajyzed Method
TCLP-Lead 0.179 mg/L 0.050 5.0 KEZ  05/19/98 6010
Total Lead 332 mg/Xg 100 KEZ 05/22/98 6010
Chient Samplo ID: IBG-1 Date Collected: 05/13/98
Lab Sample ID; A1096 Dato Received 05/14/98
: Detection  Action Date
Avglyte Remlts  Units  Limit  Level Anulyst Analyzed Mathod
Total Lead 602 mg/kg 100 KE2Z 05/22/98 6010
“Client Sampie ID:  IBG-2 Dete Collected: 05713/98
Lab Sample ID: A1097 Date Received 05/14/98
Detection  Action Date
Analvie Results Units Limit Level Anpalyst Anslyzed Methad
Total Lead 222 mg/kg 100 KEZ 05/22/98 6010
Page 71 of 206 Page 3 of 4
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Phone (Y13)829-0101 * Fax (913) 829-1181

Chain of Cu.stody Record

Client Contact Name: P Do . =/ irt /"

Company Name: Kingston Environmental

Address: 1600 S.W. Market

City, State, Zip: Lee's Summit, MO 64081

Phone #:

( )524-8811

Fax #:

( )525-5027

Project Name: Iﬂ/)g

Project Number:
Project Due Date;
Project Comments:

Reference 42

N
Sampler's Signature: ~d—" 7

Analyses/Methods to be Performed (check al thet appiy)

LN St Method # >
This is the identifier that wi.ll. List Dateaﬁd’l‘mé each Preservative — | Please include any information that
appear on the report. The field ID samplo taken. s=s0i g List total number of botties fo E() 3 P £ " % may be useful in tha analysis of the
is most commonly used. wevater 1S each preservative type. i 8 8 (&) © . }‘_]:'0 Ef:r::{e . high concenlration
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S s | Blel Elsl2ig] 35 KR E
= osizlg e O RiE|2[Sial S]] &
" el BB EBIER| EEEEEEEERERE
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Airbitl #:

ogao

Dalivery Method
Delivered in Person




Reference 42

32,000 (8) —_
28000 (7)
. 1

24,000 (8)
~~
E [ ]
& ¢
~ & 20,000 (5) .
< = T
Y -

3 [

a0 16.000 (4) ; =
< F =
= - =

12,000 (3) & L .

Y E 1
> A
-
\ .\&"~ \3
8.000 (2) -
[+] V.A/
]
4,000 (1) - ]
db L]
L1
?’( _
0 %000 3,000 12.000 76,000 30,000 74000 28,000 32,000 35,000 30,000 44,000 45,000 52000 56.000
' _ XRF RESULTS (ppm) LEGEND:

TCLP; TOTAL LEAD: o TaP (mg/L)
ICLP Y-INTERCEPT = -20.2 TOTAL. LEAD Y—INTERCEPT = 245 m
XRE %?P%o;‘a%goi% TP = 5.0 1 XRF is(k:QP% 91.9%373% TOTAL LEAD = 1000 o TOWL LED (mp/he)

DRAWN BY : INC. 7
PP i ¢ {1 EAST SQUARES LINEAR REGRESSION PLOT (20 POINT) IéngS mﬁﬂ
6 nvironmen
e 2 IMP BOATS, INC. Services
owa, # : 1li2-5 IOLA, KS Page 73 Of 206 1600 S.W. Markel

PRO., # : 97RB50

Laa's Summli, Mo, 54081 ({816) 524-8811




Reference 42

32,000 {8)
—
28,000 ()
o
24,000 (6)
£ 1]
S
~ g 20.000 (5) .
O @ 4 d
I = y,
Ll
-3 % °
a0 15,000 (4) 3
<
O V4 d
= -'P P N
12,000 (3) M
0 GRQK.
A -
Pa
8,000 (2} //(
/ L) // -y
)4 P
4,000 (1) 7 V,‘/
A ~
b 4+~
0 4,000 8,000 12,000 16,000 20,000 24,000 28,000 32,000 36,000 40,000 44,000 48,000 . 52,000 56,000
| | - XRF RESULTS (ppm) LoD |
TCLP TOTAL LEAD: o 1 (ma/l)
B s o T ge CaE s . T 50
XRF = 16,690 AT TCLP = 50 ) XRF = 3190 AT TOTAL LEAD = 1000
r = 0.72 r = 0,97
Br NC | 1 EAST SQUARES LINEAR REGRESSION PLOT (16 POINT) Iggmﬁﬁgﬁﬂ
ATE : 6-4-9 viro
UATE 16456 #"" PEADK IMP BOATS, INC. Services
DWa, # : li2-5 IOLA, KS Page 74 of 206 1600 SH. Work
PROJ. * . 97850 : Les's Summll, Mo, 54081 (815) 5248611




Reference 42

- IMP BOA;;;‘___.@;_;__S.,__' INC

' "':"-SITE ASSESSME-’?

. : Pa_ge" 75 of 206



Reference 42

Page 76 of 206



R

| - Reference 42

ecology and environment, inc.
CLOVERLEAF BUILDING 3, 6405 METCALF, OVERLAND PARK, KANSAS 65202, TEL. 813/432-9961

International Specialists in the Environment

MEMORANDUM

TO: J Roy Crossland, EPA/DPO

é(/;,
FROM: Lynn Parman, E & E/TATH 5;;>\___

THRU: Joe Chandler, E & E/TATE;;Q::i:;

DATE: October 11, 1993

SUBJECT: Site Assessment: IMP Boats, Inc.
Iola, Kansas
TDD: T07-9306-002
PAN: EKS03825AA
SSID: KY
EPA/0SC: Jamie Bernard-Drakey

INTRODUCTION

The Ecology and Environment, Inc., Technical Assistance Team (TAT)
was tasked by the U.S. Environmental Protection Agency (EPA) Emergency
Planning and Response (EP&R) Branch to collect soil samples at the IMP
Boats, Inc., site in Iola, Kansas (see Attachment A), to be used in the
development of a site-specific calibration model for lead for a
field-portable X-ray fluorescence (XRF) spectrometer. After development
of this model, the XRF could then be used to field screen site soils, to
provide the data quality objectives of level QA2, as defined in the
Quality Assurance/Quality Control Guidance for Removal Activities
(EPA/540/G-90/004). Lynn Parman was assigned as the TAT project

manager.

. SITE ACTIVITIES

On June 9, 1993, Parman was accompanied by EPA On-Scene Coordinator
Jamie Bernard-Drakey and an EPA summer intern to coaduct sample
collection at the site. An OQutokumpu X-MET 880 ZXRF was used in
conjunction with a previocusly developed calibraticn model (for the 7th
Street Lead site in Des Mcines, Iowa) to screen the site to determine
the range of relative lead concentrations throughout the area of
concern. Twelve surface soil samples (RRXKY001-012) were collected from
various areas of the site, along with an off-site background sample
(RRXKY013) collected from a nearby park. A duplicate (split) sample
-(RREKY(Q06D) was also collected from -the site. Sample locations are
depicted on a site sketch included as Attachment B (modified from map
originally prepared by Jacobs Engineering Group, Inc.).

LP EKS038254A4/9306002/F
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DISCUSSION OF SAMPLE RESULTS

The soil samples were submitted to the Region VII EPA Laboratory on
June 10, 1993, for analysis of total metals. Bernard-Drakey
subsequently provided TAT the analytical results (Attachment C), which
indicated that other metals (besides lead) were detected at elevated
levels. A brief summary of lab results for these metals and associated
concentrations of concern follows:

ACTION LEVEL PROPOSED OR
METAL HIGHEST COMCENTRATION  BACKGROUND ENFORCED AT OTHER EPA

DETECTED/SAMPLE # (RRXKY(Q13) REGION 7 SITES
Arsenic  85.7 mg/kg / RRXKY003 <10.0 mg/kg 19 mg/keg,
Cadmium 427 mg/kg / RRXKY003  2.71 mg/kg . 24 mg/kg
Lead 9,340 mg/kg / RRXKY004  88.5 mg/kg 500/1,000 mg/k.
Zinc 69,500 mg/kg / RRXKY(004 363 mg/kg 10,000 mg/kg

R & 0 Processors site, Granby, Missouri

R & 0 Processors site, Granby, Missouri
Reliance Battery site, Council Bluffs, Jowa
Cherokee County site, Cherokee County, Kansas

ol

B UL L ]
([

Reproducibility of concentrations in the duplicate compared to the
original sample is expressed as a relative percent difference (RPD) for
the metals of concern, as follovs:

METAL ORIGINAL (mg/kg) DUPLICATE (mg/kg) RPD
Arsenic 15.8 19.4 70.5
Cadmium 51.3 58.6 -13.3

Lead 4,690 3,250 36.3

Zinc 25,100 : 25,700 2.4

For the set of 13 samples that was collected, arsenic, cadmium, and
zinc values were all below previous Region 7 EPA action levels (listed
earlier in this report) in samples that contained less than 1,000 mg/kg

‘lead (the anticipated removal action level for the IMP Boats, Inc.,

site}. Because of this relationship, lead will be used as the .primary
indicator during subsequent XRF screening- to determine the overall extent
of metals contamination in site seoils. The laboratory data acquired from
these samples will be used to develop a site-specific calibration model
vhen an XRF unit becomes available and site assessment scheduling becomes
finalized by EPA (tentatively proposed for late 1993).

ATTACHMENTS

A: Site Location Map
B: Site Sketch with Sample Locations
C: Analysis Request Report

LP EKS0382SAA/9306002/F
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ANALYSIS REQUEST REPORT : VALIDATED DATA

- FOR ACTIVITY: RRXKY

BERNARD, J.. . 08/08/93 12:23:21 L ALL REAL SAMPLES AND FIELD G.C.

* FINAL REPORT .
FY: 93 ACTIVITY: RRXKY DESCRIPTfON: ImMp ﬂOATS S LOCATION: IOLA KANSAS
) STATUS: ACTIVE  TYPE: SAMPLING —~ IN HOUSE ANALYSIS PROJECT: A37
- LABO DUE DATE IS 7/10/93. - REPORT DUE DATE IS 12/ 6/93.
INSPECTION DATE: 6/ 9/93  ALL SAMPLES RECEIVED DATE: 06/10/93

ALL DATA APPROVED BY LABO DATE: 06/30/93 FINAL REPORT TRANSMITTED DATE: 00/00/00
EXPECTED LABO TURNAROUND TIME IS 30 DAYS EXPECTED REPORT TURNAROUND TIME IS 180 DAYS
ACTUAL LABO TURNARQUND TIME IS 20 DAYS ACTUAL REPORT TURNAROUND TIME IS O DAYS
SITE CODE: KY SITE: IMP BOATS INC. .
AIRSE

SAMP. SAMPLE # STORET LAY— BEG. BEG. END. END.
NO. QCC M DESCRIPTION STATUS CITY . STATE  LOC NO SECT ER  DATE TIME DATE TIME
001 S 196’N OF NORTH LIFT STATION FENCE 1 I0LA KANSAS 06/09/93 11:10 / /
002 S 61'N OF NORTH LIFT STATION_FENCE 1 IOLA KANSAS 06/08/93 11:20 / 7/
003 S 118’N OF LINE OF NORTH LIFT -STATION. 1 IOLA ’ KANSAS . 06/09/93 11:30 /7
004 S 145’'N OF LINE OF NORTH LIFT STATION 1 IOLA KANSAS 06/09/93 11:40 !/ /
005 S 283'N OF LINE OF NORTH LIFT STATION 1 IOLA : KANSAS 06/09/93 11:50 /7
006 S 215’'N OF LINE OF NORTH LIFT STATION 1 IOLA KANSAS 06/09/93 12:00 / 7/
006 D S 215N OF LINE OF NORTH LIFT STAT./DUP. 1 1IOLA KANSAS 06/09/93 12:00 /7
co7 S - 135’N OF NORTH LIFT STATION FENCE 1 I0LA KANSAS 06/09/93 12:10 !/ 7/

S 107‘N OF NORTH LIFT STATION FENCE 1 I0LA KANSAS . 06/09/93 12:15 / /7
009 S 154’N OF CENTER OF LINCOLN ROAD 1 I0LA KANSAS 06/09/93 12:50 A4
Q10 S S0’'N OF CENTER OF LINCOLN ROAD 1 IOLA ’ KANSAS 06/09/93 13:00 / /7
011 S 45’N OF CENTER OF LINCOLN ROAD 1 IOLA KANSAS 06/09/93 13:10 / 7/
012 S 34’N OF ELN DRIVE NORTH OF BLDG #6 1 I0LA KANSAS 06/09/93 13:20 / /
013 S PARK LOCATED AT INTERSECTION OF N.COTT 1 JOLA KANSAS 06/09/93 14:10 /7
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SAMPLE INFORMATION:

SAMP. NO.
ace .
M m

DESCRIPTION =

AIRS/STORET LOC. NO.

= SAMPLE IDENTIFICATION NUMBER (A 3-DIGIT NUMBER

HICH IN COMBINATION WITH THE ACTIVITY NUMBER

AND QCC, PROVIDES AN UNIQUE NUMBER FOR EACH SAMPLE

Reference 42

EXPLANATION OF CODES AND INFORMATION ON ANALYSIS REQUEST DETAIL REPORT ;;

ANALYTICAL RESULTS/MEASUREMENTS INFORMATION:

COMPOUND = ¥EE {MEDIA-GROUP-PARAMETER) CODE AND NAME OF £

OF
FOR IDENTIFICATION PURPOSES) UNITS = SPECIFIC UNITS IN WHICH RESULTS ARE REPORTED: . -
QUALITY CONTROL CODE (A ONE-LETTER CODE USED TO = CENTIGRADE (CELSIUS) DEGR v
DESIGNATE SPECIFIC QC SAMPLES. THIS FIELD WILL BE CFS = CUBIC FEET PER SECOND
BLANK FOR ALL NON-QC OR ACTUAL SAMPLES): GPM = GALLONS PER MINUTE
= CAL INCREASED CONCENTRATION FOR A [AB SPIKED DUP SAMPLE IN = INCH
D = MEASURED VALUE FOR FIELD DUPLICATE SAMPLE 1.0, = SPECIES IDENTIFICATION .
F = MEASURED VALUE FOR FIELD BLANK KG = KILO o
G = MEASURED VALUE FOR METHOD STANDARD L =11 ER L
4 = TRUE VALUE FOR METHOD STANDARD LB = POUNDS o
K = CAL INCREASED CONCENTRATION FOR FIELD SPIKED DUP SAMPLE MG = MILLIGRAMS (1 X 10-3 GRAMS) '
L = MEASURED VALUE FOR A LAB DUPLICATE SAMPL MGD = MILLION GALLONS PER DAY
M = MEASURED VALUE FOR LAB MPH = MILES PER HOUR
N = MEASURED CONCENTRATION OF FIELD SPIKED DUPLICATE MV = MILLIVOLT
P = MEASURED VALUE FOR PERFORMANCE STANDARD M/F. = MALE/FEMALE
R = CAL INCREASED CONCENTRATION RESULTING FROM LAB SPIKE M2 = SQUARE METER
S = MEASURED CONCENTRATION OF LAB SPIKED SAMPLE M3 = CUBIC METER
T = TRUE VALUE OF PERFORMANCE STANDARD NA = NOT APPLICABLE
W = MEASURED CONCENTRATION OF LAB SPIKED DUPLICATE NG = NANOGRAMS (1 X 10-9 G AMS)
Y = MEASURED CONCENTRATION OF FIELD SPIKED SAMPLE NTU = NEPHELOMETRIC TURBIDITY UNITS
Z = CAL INCREASED CONCENTRATION RESULTING FROM FIELD SPIKE PC/L = PICO (1 X 10-12)} CURRIES PER LITER
1 = MEASURED VALUE OF FIRST SPIKED REPLICATE G = PICOGRAMS (1 X 10-12 GRAMS)
2 = MEASURED VALUE QF SECOND SPIKED REPLICATE P/CM2 = PICOGRAMS PER SQUARE CENTIMETER
3 = MEASURED VALUE OF THIRD SPIKED REPLICATE SCM__ = STANDARD CUBIC METER (1 ATM, 25 C)
4 = MEASURED VALUE OF FOURTH SPIKED REPLICATE SQ FT = SQUARE FEET
5 = MEASURED VALUE OF FIFTH SPIKED REPLICATE SuU = STANDARD UNITS (PH)
6 = MEASURED VALUE DF SIXTH SPIKED REPLICATE ug = MICROGRAMS (1 X 10-6 )
7 = MEASURED SEVENTH SPIKED REPLICATE UMHOS = MICROMHOS/CM (CONDUCTIVITY UNITS)
MEDIA CODE (A ONE LETTER CODE DESIGNATING THE MEDIA U/CC2 = MICROGRAMS PER 100 SQUARE CENTIMETERS
OF THE SAMPL }: U/CM2 = MICROGRAMS PER SQUARE CENTIMETER
A = AIR HAZARDOUS WASTE OTHER 1000G = 1000 GALLONS
S = SOLID (SOIL SEDIMENT. SLUD +/— L] POSITIVE/NEGATIVE
T = TISSUE (PLANT & A L) = NUMBER
W= WATER (GROUND WATER SURFACE WATER, WASTE WATER, DATA QUALIFIERS SPECIFIC CODES USED IN CONJUNCTION WITH
RINKING WATER) ALUES TO PROVIDE ADDITIONAL INFORMATION
A SHORT DESCRIPTION OF THE LOCATION WHERE SAMPLE WAS ON THE REPORTED RESULTS OR USED TO EXPLAIN
COLLECTED_: THE ABSENCE OF A SPECIFIC VALUE

= THE SPECIFIC LOCATION ID NUMBER OF EITHER OF

NATIONAL DATABASE SYSTEMS, AS APPROPRIATE

ESE
DATE/TIME INFORMATION = SPECIFIC INFORMATION REGARDING WHEN THE SAMPLE

OTHER CODES

WAS COLLECTED

BEG. DATE = DATE SAMPLING WAS STARTED

BEG. TIME = TIME SAMPLING WAS STARTED

END DATE = DATE SAMPLING WAS COMPLETED

END TIME = TIME SAMPLING WAS COMPLETED

NOTE: DATEAB agMPLE WILL CONTAIN ONLY BEG.

A TIMED COMPOSITE SAMPLE WILL CONTAIN
BOTH BEG AND END DATE/TIME TO DESIGNATE
DURATION OF SAMPLE COLLECTION

V = VALIDATED

Page 88 of 206

BLANK = IF FIELD 1S.BLANK., NO REM

cO BFX e

tn

MEASURED CONSTITUENT OR CHARACTERISTIC : B

F _EACH SAMPLE

ARKS
QUALIFIERS ARE PERTINENT. FOR FINAL
REPORTED DATA, THIS MEANS THAT THE
VALUES HAVE BEEN REVIEWED AND FOUND
- TO BE ACCEPTABLE FOR US
INVALID SAMPLE/DATA = VALUE NOT REPORTED
DATA REPORTED UT NOT VALID BY APPROVED

QC PROCEDUR
ACTUAL VALUE OF SAMPLE IS < VALUE REPORTED

ACTUAL VALUE OF SAMPLE IS > VALUE REPORTED
DETECTED BUT BELOW THE LEVEL OF REPORTED
VALUE FOR ACCURATE QUANTIFICATION

PARAMETER NOT ANALYZED :

ACTUAL VALUE OF SAMPLE IS < THE MEASUREMENT
DETECTION LIMIT (REPORTED VALUE)
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ANALYSIS REQUEST DETAIL REPORT

ACTIVITY: 3-RRXKY
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VALIDATED DATA

UNITS 001 002 003 004 005

SGO7 SOLIDS, PERCENT - gx ‘83.8 :84.6 '84.8 ‘821 '84.7

SMO1 SILVER, TOTAL, BY ICAP §MG/KG§2.08 : 5.04 : 9.08 4.54 . 3.04
SMO2 ALUMINUM, TOTAL. BY ICAP :MG/KG: 14000 12700 7010 5430 8460
SMO3 ARSENIC, TOTAL. BY ICAP EMG/KG§16.1 21.3 85.7 100U § 30.0
SMO4 BARIUM, TOTAL, BY ICAP éme/xe§194 258 126 548 254
SMOS BERYLLIUM, TOTAL., BY ICAP 'MG/KG:0.850 0.870 0.660 1.000 : 0.640
SMO6 CADMIUM, TOTAL, BY ICAP gus/xsﬁa.e 25.3 427 76.0 : 51.7
SMO7 COBALT, TOTAL, BY ICAP :MG/KG:6.75 9.73 10.6 18.3 9.75
SMOB CHROMIUM, TOTAL, BY ICAP :MG/KG:19.7 12.9 13.3 13.3 11.5
SMO9 COPPER, TOTAL, BY ICAP EMG/KG;128 185 346 1040 428
SM10 IRON, TOVAL, BY ICAP : MG/KG : 25000 ’ 24500 44300 50600 34100
SM11 MANGANESE, TOTAL, BY ICAP ;MG/KG§307' 786 1710 325 422
SM12 MOLYBDENUM, TOTAL, BY ICAP 'MG/KG:0. 650 0.940 4.75 4.75 1.67
SM13 NICKEL, TOTAL, BY ICAP §MG/KG§13.4 16.6 20.8 65.1 20.1
SM14 LEAD, TOTAL, BY ICAP iMG/KG: 1190 1880 5090 9340 2040
SM15 ANTIMONY, TOTAL, BY ICAP Euc/xeiz.az 2.58 11.6 10.0U ; 2.13
SM16 SELENIUM, TOTAL, BY ICAP §MG/KG;10.0 10.0 : 19.6 : 100U : 16.7
SM18 THALLIUM, TOTAL, BY ICAP :MG/KG:6.00 6.00U : 6.00U : 60.0U : 6.00U §
SM19 VANADIUM, TOTAL., BY ICAP ;MG/KG§37.8 23.2 24.5 : 14.1 20.8
SM20 ZINC, TOTAL. BY ICAP gus/xG§497o 9270 19000 : 69500 23500
SM21 CALCIUM, TOTAL, BY ICAP :MG/KG: 3190 12100 11300 : 3460 22800
SM22 MAGNESIUM, TOTAL, BY ICAP ;HG/KG;1250 2120 993 g- 824 1270
SM23 SODIUM, TOTAL, BY ICAP :MG/KG: 192 150 151 109 199
SM24 POTASSIUM, TOTAL, BY ICAP guc/Ks§972 : 1110 : 519 : 400U : 669
2201 SAMPLE NUMBER INA  :001 1002 1003 ' :004 :005

2702 ACTIVITY CODE ;NA §RRXKY ;RRXKY : RRXKY :RRXKY : RRXKY
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COMPOUND

UNITS " 006

ANALYSIS REQUEST DETAIL REPORT

006

ACTIVITY: 3-RRXKY

D

Reference 42

VALIDATED DATA

Page 90 of 206

: RRXKY

007 008 009
SGO7 SOLIDS. PERCENT ‘% (811 §79.3 'Eeo.7 §82.3 i73.3
SMO1 SILVER, TOTAL, BY ICAP MG/KG 2.22 2.21 3.25 8.97 : 2.25
SMO2 ALUMINUM, TOTAL, BY ICAP ‘MG/KG 18300 18500 12800 14400 11100
SMO3 ARSENIC, TOTAL. BY ICAP I MG/KG: . 15.8 19.4 - 16.8 36.9 10.0U ;
SMO4 BARIUM, TOTAL, BY ICAP IMG/KG: 390 402 227 252 Y
SMO5 BERYLLIUM, TOTAL, BY ICAP  MG/KG 1.26 1.28 0.880 0.990 0.700
SMOS CADMIUM, TOTAL, BY ICAP ' MG/KG: 51.3 58.6 14.1 31.1 12.0
SMO7 COBALT, TOTAL, BY ICAP  MG/KG: 18.3 17.4 7.99 9.93 7.07
SMO8 CHROMIUM, TOTAL, BY ICAP i MG/KE: 16.6 17.3. 12.4 13.9 11.8
SMO9 COPPER, TOTAL, BY ICAP L MG/KG: 380 354 95.6 261 65.7
SM10 IRON, TOTAL, BY ICAP T MG/KG: 32100 37400 21400 33000 16800
SM11 MANGANESE, TOTAL, BY ICAP IMG/KG: 619 600 711 763 631
SM12 MOLYBDENUM, TOTAL, BY ICAP éMG/KG; 1.50 1.42 0.730 1.41 0.690
SM13 NICKEL, TOTAL, BY ICAP ;HG/KG; 20.8 21.0 15.8 21.4 .19
SM14 LEAD, TOTAL., BY ICAP I MG/KG - 4690 : 3250 841 . 2810 639
SM15 ANTIMONY. TOTAL, BY ICAP | MG/KG - 1.00U : 1.00U : 1.68 3.18 2.59 :
SM16 SELENIUM, TOTAL, BY ICAP éuc/xsi 15.0 : 18.7 : 10.0U : 11.5 : 10.0U :
SM18 THALLIUM. TOTAL, BY ICAP I MG/KG: 6.00U : 6.00U : 6.00V : 6.00U : 6.00U :
SM19 VANADIUM, TOTAL, BY ICAP :Iut;/mg 2.4 35.5 20.3 25.4 : 21.4
SM20 ZINC, TOTAL. BY ICAP :MG/KG 25100 25700 4930 12400 : 2170
SM21 CALCIUM., TOTAL. BY ICAP ‘MG /KG: 5130 5200 4790 6120 : 12700
SM22 MAGNESIUM, TOTAL. BY ICAP- EMG/KGE 1680 1700 1920 1830 E 1750
SM23 SODIUM, TOTAL, BY ICAP :MG/KG: 90.0 87.3 17 108 : 75.7

. SM24 POTASSIUM, TOTAL. BY ICAP ‘MG/KG: 1200 - : 1200 : 1270 : 1420 i 2090
2201 SAMPLE NUMBER ‘NA 1006 : 006 :007 :008 :009
2202 ACTIVITY CODE ENA ;RRXKY : RRXKY : RRXKY i RRXKY



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

010 o1

ACTIVITY: 3—-RRXKY

Reference 42 -

VALIDATED DATA

: RRXKY

UNITS 012 013
SGO7 SOLIDS. PERCENT % i81.2 175.0 :68.8 1733
SMO1 SILVER, TOTAL, BY ICAP gms/xsi 0.460 : 1.83 - 6.59 : 0.560
SMO2 ALUMINUM, TOTAL. BY ICAP EMG/KG} 11800 - 12200 8840- 9140 :
SMQ3 ARSENIC, TOTAL. BY ICAP EMG/KGé 10.0U § 10.0U ; 20.1 10.0U é
SMO4 BARIUM, TOTAL, BY ICAP :MG/KG: 278 29.0 135 02.3 :
'SMOS BERYLLIUM, TOTAL, BY ICAP §MG/KG§ 0.640 ; 0.530 0.460 0.600
SMO6 CADMIUM, TOTAL, BY ICAP ;MG/KGE 2.01 : 18.2 40.0 2.71
SMO7 COBALT, TOTAL, BY ICAP :MG/KG: 3.99 : 3.75 8.82 6.74
SMOS CHROMIUM, TOTAL, BY ICAP :MG/KG: 10.3 : 1.4 13.4 9.06
SMOS COPPER, TOTAL, BY ICAP ;MG/KG; 9.36 : 43.6 226 15.5
SM10 IRON, TOTAL. BY ICAP 'MG/KG: 13400 14200 22800 12900
SM11 MANGANESE, TOTAL, BY ICAP ;MG/Keg 222 197 : 562 559
SM12 MOLYBDENUM, TOTAL, BY ICAP :MG/KG: 0.330 0.200U § 0.600 0.330
SM13 NICKEL, TOTAL, BY ICAP- {MG/KG: 7.39 7.89 14.8 8.34
SMi4 LEAD, TOTAL, BY ICAP ius/nc§ 46.1 381 1840 88.5 :
SM15 ANTIMONY, TOTAL, BY ICAP §us/xs§ 1.00U : 1.19 3.94 1.00U ;
SM16 SELENIUM, TOTAL, BY ICAP MG/KG: 10.0U : 10.0U : 10.3 : 10.0U :
SM18 THALLIUM. TOTAL, BY ICAP EMG/ch 6.00U 6.00U s.oou~§ "6.00U
SM19 VANADIUM, TOTAL, BY ICAP- | MG/KG: 22.4 19.6 15.4 : 20.5 :
SM20 ZINC, TOTAL, BY ICAP Eme/xeé 148 2000 11200 363
SM21 CALCIUM, TOTAL, BY ICAP :MG/KG: 21200 52500 145000 39200
SM22 MAGNESIUM, TOTAL, 8Y ICAP ;MG/KG; 2410 -E 2710 4030 2930

 SM23 SODIUM, TOTAL. BY ICAP :MG/KG: 79.6 77.5 129 101
SM24 POTASSIUM, TOTAL, BY ICAP IMG/KG: 990" 1190 : 892 : 1440
2201 SAMPLE NUMBER ENA ;010. . ;011 5012 5013
2202 ACTIVITY CODE ‘NA- :RRXKY s RRXKY

SRRXKY
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: SR el Reference 42 — -
< . CHAIN OF CUSTODY HECORD _ -
ENVIHONMENTAL PROTECTION AGENCY HEGIDH i
Q - ACTIVITY. LEADER(Pnnt) =~ " FNAME OF SURVEY OR ACTIVITY i D@%OF COLLECTION SHEET
“Ja R e K{’rl«:w-/ Ar‘a 1‘9}/ TP Loots DA -L%N‘:TW YEAH—' /1o /-
. | CONTENTS OF SHIPMENT- S : _ ; .
—-. T TYPE OF CONTAIIERS SAMPLED MEDIA _ RECEIVING LABORATORY
£ SAMPLE foz ] VoA SEV ] Joter REMARKS/DTHER INFORMATION
1 NUMBER TUBNAMER | “BOTTLE™ [ ~BOTNE 'BOTTLE RVIALSEA) | w1 El_1 (candition of sampies upon receipt,
-,’;___ e NUMBERS OF CONTAINERS PER SAMPLE NUMBER AR R E oiber sample numbers, elc.)
N (I ST e R i ¥ |
Bl s ARE « x| |-
B I R NEAE
LS Tl F] X
0 s A T 3 N i
T~ D] IR ¥
syay| i e E NERE
¢ Tl g I I A k4 ')
~¢49 B R g X
sl oV~ S E| L E : X |
A \ ~BI1 i ."7';' % ¥
SR VTS A NERE
PV -é2 sl x
’”‘ﬁ‘c‘r,‘ jz., i ] S I B 5 -

DESCRIPTION OF SHIPMENT: - -~

MODE OF SHIPMENT

19

ICE CHEST(S) OTHER

- PIECE(S) CONSISTING OF..___'_

BOX(ES) -

s kpe Lp

. COMMERCIAL CARRIER:

COURIER = -

WL SAMPLER CONVEYED

(SHIPPING DOCUMENT NUMBER}

PERSONNEL CUSTOOY RECORD -

RELINQUISHED BpSAMPLER)
o ) . . .. -

] SEALED " - UNSEALED ]

—TERTE
. plo/93

: _f/,w{%é» s

Envsn ay -

‘&2;/’ _.'.w
UNSEALED" f‘

“r

REASON FOR CHANGE OF CUSTODY .

éq.( /(«?é’f 4

RELINQUISHED BY - .:: . =

SR LS B AN

) SEALED

. |DATE .

- ']SEALED" :

RECEIVED BY

UNSEALEG T

-1 REASON FOR CHANGE OF CUSTODY .

RELINQUISHED BY - - ..~ .

| ;EALED: :

. 7-EPA-9262(ReVIsed 5/85)

UNSEALEDI"*

RECEIVED BY

;‘

UNSEALED]T]

REASON FOR CHANGE OF CUSTODY _,




DRAFT

Reference 42

FIELD SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII

ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

TY: 93-ACTNO: RRXKY SAMNO: 001 QCC: _ MEDIA: SOIL PI.: BERNARD, J.

b o ——— —

~CTIVITY DES: IMP BOATS _ .~ REF LATITUDE: -
LOCATION: IOLA - KS PROJECT NUM: A37 : LONGITUDE: —
aMPLE DES: Coil Sannto FHS 'DATE TIME FROM REF PT
LOCATION: IOLA / KS BEG: 06/08/93 /{ :/0 EAST:
~ASE/BATCH/SMO: /_/ LAB: END: /9 7/ " : NORTH:

. : DOWN:

‘TORET/AIRS NO:

ANALYSIS REQUESTED:

‘ONTAINER

“LASS

OMMENTS :

PRESERVATIVE MGP NAME
ICED SM METALS

FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

><A?/C: <;Q,/:3<’m-ZfEL\ _gQ-ﬁygfc;

o nortd JFF T Ton ftace wnd X5

A“/ .af; | <Z€Aaf<£” ;f: aéZ?‘?é' /*34L¢é7 O Q a lem

srle of _/)”f‘"“é’ (/Kﬁ).

AMPLE COLLECTED BY : [ A rha i
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Reference 42

DRAFT FIELD SHEET .
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
- ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

—— — —— e e — . ——— — > — . . e A o S Sl ey i et e " T T T i et P T T e ek P N S S e o e T T S e e G B i St S P T s e o s S e P S P W

ACTIVITY DES: IMP BOATS REF IATITUDE: ___
LOCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: _ __
AMPLE DES: Jg,-7- Sotmnle . 2 DATE TIME FROM REF PT
LOCATION: IOLA 4 KS BEG: 06/09/93 /( : 20 EAST:
~ASE/BATCH/SMO: / / LAB: END: /- /___ _: _ NORTH:
TORET/AIRS NO: DOWN :
ANALYSIS REQUESTED:

'ONTAINER PRESERVATIVE MGP  NAME

FLASS Ieces <A SMETFILS

~OMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

X 2 ce-/,’-(;“_o. 7 on SQ-’"/?/(;-

(_70 //e’c7<”a/ ]L;au\ o -2 “ J’eﬁ/% 0/74 é/(/t/
IQ]C | o’ 4 /'F?z_ S?i,ﬁb/\ 7((;\19_ n..uj §2 !

&L o..(: 42&’-‘({/‘ 07C j’f?i . /’TOQ,/ N de'f

sile oF AL gy

AMPLE COLLECTED BY : /é.\rh\ a iy
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Reference 42

DRAFT FIELD SHEET
: U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

FY: 93 ACTNO: RRXKY SAMNO: 003 QCC: _ MEDIA: SOIL  PL: BERNARD, J.
ACTIVITY DES: IMP BOATS REF LATITUDE: __
'LOCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: _
SAMPLE DES: o, S fi H3 DATE TIME FROM REF PT
LOCATION: IOLA /7 KS BEG: 06/09/93 //:30 EAST:
'CASE/BATCH/SMO: /S IAB: _~ END: _ / /_ __:___ NORTH:
STORET/AIRS NO: ] DOWN :
ANALYSIS REQUESTED:

CONTAINER PRESERVATIVE MGP  NAME

Gt ASS - TCED %) METHRLS

_COMMENTS': FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

X’e/c Qq;//'(s(r’*o.—ﬁb/—\ S r’}a/e-

Co kol Gron o2 ML T I

ot _///\Q Na Aaﬁ/é£ //'FZL If‘cv/éﬁ-’-\ o na®
QF o%f'% f‘Oq./

N AR TV corter

oo ees?t wle oF  ACE  jorgee 3

;AMPLE COLLECTED BY : [ arbh <t
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Reference 42

- DRAFT FIELD SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

- — o e .y W e St T TS G ot ! T . e T Rt e W P S it W . S

FY: 93 ACTNO: RRXKY SAMNO: 004 QCC: _ MEDIA: SOIL PL: BERNARD, J.
ACTIVITY DES: IMP BOATS REF IATITUDE:
. LOCATION: IOILA KS PROJECT NUM: A37. PT: LONGITUDE: T
SAMPLE DES: o/ Smp e RV DATE TIME FROM REF PT
LOCATION: IOTLA 77KS - BEG: 06/09/93 //:¥6 EAST:

" CASE/BATCH/SMO: Y, IAB: END: __/ /_ _ __: _ NORTH:
STORET/AIRS NO: DOWN: -
ANALYSIS REQUESTED: :

CONTAINER PRESERVATIVE MGP  NAME

. GLASS ICED SM METALS

COMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

>(/3![_ C e //(/1 74’01'-. J‘Q‘;"’rf(,-d7/":—-

O From o 2 deotl = 1Y

,)75 /,’f\_é oF /\D.r-7é< T STTT0e Fen ce

4&}\447 /'2'2-/’Am/ Nad c e Ter “

oo, ol of AKX f"’/"e’“%/'-

SAMPLE COLLECTED BY : [\ o &
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Reference 42

~DRAFT ' ' FIELD SHEET
. U.S. ENVIRONMENTAL PROTECTION AGENCY, - REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

s D tme WS W SR T T M e WS S e o o TS S . G S St T e T S B e e B (S e ey ey A e e e ey T A e e s St e e S T St A —— . S S - . S —— St oy S ) Ty

Y: 93 ACTNO: RRXKY SAMNO: 005 QCC: _ MEDIA: SOIL  PL: BERNARD, J.

ACTIVITY DES: IMP BOATS REF LATITUDE: L
- LOCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: __ __ __
' SAMPLE DES: .f;,?T.JCL/Mo/{ Sl DATE TIME FROM REF PT

LOCATION: IOLA 4 KS ' BEG: 06/09/93 //:S0 EAST:

>ASE/BATCH/SMO: / / LAB: - END: __/_/ i NORTH:

3TORET/AIRS NO: DOWN:

ANALYSIS REQUESTED:

“ONTAINER PRESERVATIVE MGP  NAME

SLASS ICED © sM METALS

JOMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

)(f/: < a //(r‘v-ﬁb!\ -f.°~ '70/e

C)a /éc_ 7{*’/ 7“;014\ Q"‘ 2 “ oé,a/% 0_,74 260_2//(/
o‘F /kl? >7C Aor-?é‘{ /F% .:'741,7670"\ 7.ch~é Q.A_cp

:l-C)é; ‘it of ‘3?*'7£E/“ S abe"fL : f*C>°-¢f7 N

Qar?™ it oF A& f/‘fe’—ré/'

:AMPLE COLLECTED BY : [ rin_as
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Reference 42

-DRAFT FIELD SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

—————— . e = — = - = " Y ———— — — —— = - . Y s e T R s — 0 T D AP G b o e T A = T e s — T MM - . ey i S —— — —

fY: 93 ACTNO: RRXKY SAMNO: 006 QCC: _ MEDIA: SOIL PL: BERNARD, J.

e T ——— — —— ——— — —— T —— — A i — e T L s 4 M A T T S o e et e o S A e e e W S T D YD S S e . S W G > T SIS S e . — T S - A S

ACTIVITY DES: IMP BOATS REF LATITUDE:
LOCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: —
SAMPLE DES:  $o/ Seumnii L DATE TIME FROM REF PT
LOCATION: IOLA / Ks BEG: 06/039/93 ;2 : 0o EAST:
ASE/BATCH/SMO: ___/ / LAB: END: __/_/ _ __: _ NORTH:
.3TORET/AIRS NO: . - _ DOWN :
ANALYSIS REQUESTED:

JONTAINER PRESERVATIVE MGP  NAME

SLASS ICED | SM  METALS

SOMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

69/4574/ /L;b“\ o'-’._z‘/' -"5/’(10 w—f— Z/J'//f/_'
o.\F /r'ie o F Aor?éf /r)C7L fﬁvﬁb;‘ fg«-t{

e.a;j Z 75 ‘ é*/ O.F QQA..\é/" of: a/,'r'-/' o 9—9/

O~ Qad 7 oot _o?c A<k /a/‘a/_;e,—%)'/‘

.AMPLE. COLLECTED BY : Ll e rhea
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Reference 42

_DRAFT ' FIELD SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

—— et o 2 T e S . S - = T S —— o b S AT e i — . — - o —— T e G — — G S S G T S G e S G ——— — Y S S S G G B

. X1
¥: 93- ACTNO: RRXKY SAMI:IQP g /99CC l) MEDIA: SOIL PL: RBRERNARD, J.

ACTIVITY DES: IMP BOATS 'REF IATITUDE: __
TOCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: "
UAMPLE DES: Sw./ ‘/'dﬂ,/ ﬂ*é C’ﬂoxp DATE - TIME FROM REF PT
LOCATION: IOLA BEG: 06/09/93 /2:ce EAST: _
‘ASE/BATCH/SMO: -/ / LAB: END: __/__/ _ __:__ NORTH:
‘TORET/AIRS NO: ' DOWN:
ANALYSIS REQUESTED:
‘ONTAINER -~ PRESERVATIVE MGP  NAME
SLASS ICED SM METALS
'OMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: _ OPERABLE UNIT:

/)U/a lreobe (oo lit) of Rexcreve.

. AMPLE COLLECTED BY : E/"kn_l\
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Reference 42

_DRAFT . FIELD SHEET
. U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII |
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

'Y: 93 ACTNO: RRXKY SAMNO: 007 QCC: _ MEDIA: SOIL  PL: BERNARD, J.
ACTIVITY DES: IMP BOATS . REF LATITUDE:
TOCATION: YOLA - KS PROJECT NUM: A37 PT: LONGITUDE: __ __
SAMPLE DES: {D/ i, fo FED ' DATE TIME FROM REF PT
LOCATION: IOIA 7 KS BEG: 06/09/93 /2: /0 EAST:
'ASE/BATCH/SMO: 7/ / LAB: END: /. /__ _:__ NORTH:
TORET/AIRS NO: . ' DOWN:
ANALYSIS REQUESTED: '
'ONTAINER - PRESERVATIVE MGP  NAME

JLASS ICED SM METALS

'OMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

YK/C : QW/)'(r-o,%'béx -(Q-h)az.

Colbcted  from o=2" dotl T J35 W

/

OI-C- &o{‘?‘( WA= I%Q,Z{'DL\ e e wnd (O

N oS ofF ce e ofF o/rf’f_ readl  ea a4 7T

¢ He o A<L /”“.’/“"”"%/"

_AMPLE COLLECTED BY : K,-MM\
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DRAFT

Reference 42

' FIELD SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII

ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

s e VTP s e ) s e T T — . D o o ey B e G e e T — S S — —— T D S _ " —— " W WP S v by " Ty o o S W e > DU G e Bt

Y: 93 ACTNO: RRXKY SAMNO: 008 QCC: _ MEDIA: SOIL PL: BERNARD, J:
ACTIVITY DES: IMP BOATS REF IATITUDE:
TOCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: __
SAMPLE DES: S L ff AE DATE TIME FROM REF DT
LOCATION: IOLA 7 KS BEG: 06/09/93 /2 :/5 EAST:
'ASE/BATCH/SMO: / / IAB: END: _/ /. __:__ NORTH:
S'TORET/AIRS NO: ST | DOWN : —
ANALYSIS REQUESTED:

*ONTAINER PRESERVATIVE  MGP  NAME

JLASS ICED sM METALS

*OMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT: -_

K/e/‘:' gv//fgr‘mﬁb-'\ _J\‘."‘/O/f-

Co /éc?éj fron O”';g_ " /V'q QJL' /d?,(/f/
o .ka;-?% /f"Ffé | . f?{»?ibdx ﬁ&c{ a..‘\/
2> ¢ () oF  center of Hor ™ o Q—c/ .9 “~

earl?‘_ f,—a{( oF /{-—Cd ﬁf%'éré/,

AMPLE COLLECTED BY : [%2/‘h~q4\
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Reference 42

DRAFT FIELD SHEET
’ U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, XS 66115

—— iy L T AP Ly S b T M T A — T — P St S G o — o, S i St T S S T e e e N W Ml e S WD D s S T D W M T TP GV G TV T S et ® YD A A e v D M e T S S

?¥: 93 ACTNO: RRXKY SAMNO: 009 QCC: _ MEDIA: SOIL PL: BERNARD, J.

- T T ey e . S . e e T T e . S T il iy TP s s s T Tt S P T ot e P S S A P S D e Sy o O M e e S W e S W TR L e S T G S T e (e S D S s o S G, S

ACTIVITY DES: IMP BOATS ' , REF LATITUDE: _
T.OCATION: IOLA KS PROJECT NUM: A37 PT: LONGITUDE: _
3AMPLE DES: D,’Z awn,y e D DATE TIME FROM REF PT
LOCATION: IOLA 4 KS BEG: 06/09/93 /2 :5% EAST:
JASE/BATCH/SMO: 7/ LAB: END: __ / _/ i NORTH:
3TORET/AIRS NO: ' - DOWN :
ANALYSIS REQUESTED:

JONTAINER PRESERVATIVE MGP  NAME

SLASS ICED SM  METALS

ZOMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

)(/@/: Qq_/,'(r-o.,ﬁbk < e ‘1\/04

G MeRd Frem o2 it o Jy
/(/ o_F----.'Ceu‘é/‘ o 4"“‘-(9/"' /609/ w ~l

é ? ‘ 6 o 4‘-/ o )C t—Jef?‘. -ffrjf’ L '%rm,%/“

/(9&/J:(.

"AMPLE COLLECTED BY : ﬂrkq_«\
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Reference 42

. DRAFT : : FIELD SHEET -
: U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

— ———— ——— T T Gt e o . B e s S Py Y T e ey e TS e S S S e T et S T S ke S e S D G D G SRS P G G SR Gt D S VYR T T G e S S v

ACTIVITY DES: IMP BOATS ' REF IATITUDE: __
LOCATION: IOLA KS PROJECT NUM: A37 : LONGITUDE: __ __ __
SAMPLE DES: N AN DATE TIME FROM REF PT
LOCATION: IOIA 7Ks © BEG: 06/09/93 /3:00 EAST:

. CASE/BATCH/SMO: J / LAB: END: _ / /__ __: _ NORTH:
 STORET/AIRS NO: __ | DOWN :
ANALYSIS REQUESTED:

CONTAINER PRESERVATIVE  MGP  NAME

. GLASS ICED SM  METALS

I'COMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT: :

X A= NP AR S 5PN S n-/(

Co/‘c\fé/ Fron, o =2 i 4/@/4 JTE ?0(/!/
oF cép%f o <,'{\coﬁ\ ﬁ,_j el 6 C &

DF Ou?L!“///“/'r‘\J’ {/‘ eo‘_r?" f(r%

SAMELE COLLECTED BY : [ ra_ oo
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Reference 42

DRAFT FIELD SHEET :
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

- T —— —— . (A — T S . s e T e o — T — - — i ——— e ——— e —— — T o T o e = S St W ot Ty Sl St i o W Bt S e e s s S T B b oy St B e o S e

TY: 93 ACTNO: RRXKY SAMNO: 011 QCC: _ MEDIA: SOIL PL: BERNARD, J.

- — T — M By P At e .  — — T T A A ————— S = S . . A — — —— - - M - - — — — — — T T S @ Ao S T S T — T S S T W S e — S = —— — —

ACTIVITY DES: IMP BOATS REF IATITUDE: __
LOCATION: IOLA XS PROJECT NUM: A37 - PT: LONGITUDE: _
JAMPLE DES: JSosl Lo /7 DATE TIME FROM REF DT
LOCATION: IOLA - 7 KS BEG: 06/09/93 /3 /o EAST:
JASE/BATCH/SMO: / / IAB: END: _/_/ _ __: _ NORTH:
3TORET/AIRS NO: DOWN :
ANALYSIS REQUESTED: .

>ONTAINER PRESERVATIVE ~ MGP  NAME

;LASS ICED SM METALS

JOMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

VLTSI AP e ] TN NPy

Collec el fron o ~2" il 7 yoluy
of C_e&‘é/:__ ofF  <,'_£~€0 A /?"Q-j sl TS ‘r
of  RIL e T ewr ot (e Jecoks

,‘\3%7')'

;AMPLE COLLECTED BY : ﬁrgu\
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Reference 42

DRAFT : FIELD SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII
ENVIRONMENTAL SERVICES DIV. 25 FUNSTON RD. KANSAS CITY, KS 66115

—— e ———— e Jma T T D MR e e T e e e e G o e Sl e A o e S A P s S . S e S S — A . S T — T S . A A S S et S Bk o S A4 Skt ke e e vy s Sty .

ACTIVITY DES: IMP BOATS REF LATITUDE:

LOCATION: IOLA KS PROJECT NUM: .A37 PT: LONGITUDE: __
JAMPLE DES: _fbfy/ Lsony, fo V2 DATE TIME FROM REF PT
LOCATION: IOLA 7 KS BEG: 06/09/93 /2:2» EAST:
"ASE/BATCH/SMO: /_/ LAB: END: /__/_ _ _: _ NORTH:
'TORET/AIRS NO: DOWN :
ANALYSIS REQUESTED: _ |

'ONTAINER PRESERVATIVE MGP  NAME

;LASS ICED _ SM METALS

'OMMENTS: FOR SUPERFUND ONLY: SUBSITE IDENTIFIER: OPERABLE UNIT:

)(/?/': c‘_c,/r"{r“a_d‘o;\ S m/a/p

Co (el fron o2 " B LT 2V Y
OF (:-/N//‘(/-( no,‘?% O‘C é)/og #{( Cfef

—

" ' % easl©
Jacods h\af_) aud Jne w L + ear

¢ A

J'u.r?"

e OF a c-'"\aé/‘ (_‘/OC/C (.,’/,;/,":f_

el OF pre ,;7‘/ lxe.

AMPLE COLLECTED BY : /éi/ﬂg_aA\
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Reference 42

DRAFT FIELD SHEET
' U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VII ,
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EXECUTIVE SUMMARY

The IMP Boats, Inc. (IMP Boats) site is located at 500 West Lincoln Road in lIola, Kansas and covers
approximately 20 acres. The site was discovered when it was owned by IMP Boats, a fiberglass boat
manufacturer. The land was originally nsed by zinc smelting companics in the late 1890s and early 1900s.

In 1896, this property was the site of the first zinc smelter in Kansas. Zinc smelting and brick firing took place
on-site. In 1899, the Lanyon Zinc Company was formed, and two of its three smelters were located on this
property. The Lanyon Zinc Company was the largest zinc smelter company in the United States, producing
150 tons of spelter (zinc in ingots, slabs, or plates) and 12 tons of zinc each day. The site continued to be used
for smelter operations uatil approximately 1925, under various owners, including J.B. Kirk Gas and Smelting
Company and United States Smelting Company.

After 1925, portions of the property were owned and used by many different companies, including the Pet Milk
Company, the City of Iala, [ola Molded Plastics, Inc., American Photocopy Equipment Company, and various
private owners. Several small businesses have leased the property also. Parts of the property have been used
by boat manufacturing businesses since approximately 1950. IMP Boats constructed fiberglass boats at this site
for several years. Currently, Sea Environments, a manufacturer of fiberglass boats leases a portion of the site
property.

In 1992, the former IMP Boats property (the site) was divided into three separate properties. One of these
properties was bought by A.C.B,, Inc. (ACB) on November 18, 1992, and Allen county retained ownership of
the remaining properties. ACB owns the portion of the site which is located south of West Lincoln Road, and
Allen County owns the portion north of West Lincoln Road. The site is located on relatively flat terrain which
. slopes gently to the west towards the Neosho River, which is approximately eight-tenths of a mile from the site.

The site will be discussed as two distinct sections, the Allen County property and the ACB property, The Allen
County property is covered by seven buildings and a former gas pump canopy, which were used by IMP Boats.
The remainder of the property is overgrown with weeds, and some areas are covered with gravel. The land in
the northwest section of this property also contains many abandoned boats.:

The northern portion of the ACB property is the only portion of this site that is currently used. There are three
buildings on the property, which are underlain by a concrete pad. The parking area closest to West Lincoln
Road is covered with gravel. Two buildings are used by Sea Environments. Sca Environments manufactures
fiberglass boats, producing approximately four boats each month. Both Sea Environments and IMP Boats
manufacturing operations produced acetone, still bottoms, gel coat, and resin waste. The third building is leased
by another small manufacturing company.

The southern two-thirds of the ACB property consists of bare soil without any type of vegetative covering.
The soil on the west and south sides of the property is visibly contaminated with slag from smelting operations
and has been graded. Smelter waste material, boat, and building remains are spread throughout the soil and
extend onto the Boyer Oil Company (Boyer) property, which is located immediately west of the site, The last
100 feet of the southern end of the property is approximately five feet lower in elevation than the rest of the
property. The southernmost edge of the property slopes dramatically to the south. There are several areas
where the site drains down this slope into a drainage ditch which runs along the right-of-way. There is also a
creek that runs from the western portion of the property through the Boyer property to a drainage area along
a dirt road.
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In December 1992, ACB had two 20-foot by 60-foot pits dug, one along the south side of the property and one
along the west side of the property. Fiberglass boat hulls, which remained from IMP Boats operations, were
buried in the pit at the south end of the property and burned in the pit at the west end of the property.
Both were then filled in and the property was graded. A natural gas well was plugged in December 1992.

Several investigations have been conducted at the site to evaluate the impacts of the zinc smelting operations.
An Environmental Risk Assessment was performed on the site by Environmental Engineering Consultants, Inc.
for the Iola Bank and Trust. Phase I of the Risk Assessment, which was conducted on November 9, 1990,
documented the environmental condition of the property during a site inspection. Based on the findings of
Phase I, Phase II was designed to further investigate the zinc smelting operations and the wastes assoaatcd with
this process. Phase IT was conducted in March 1991.

During Phase II, a backhoe was used to collect soil samples at various depths from six locations. Samples were
collected from the first foot of sail at each location, and as many as eight samples to a depth of 11 feet were
collected at some locations. Samples were analyzed for metals, hydrocarbons, benzene, toluene, ethyl benzene,
and xylene (BTEX), volatile organic compounds (VOC), and semi-volatile organic compounds (SVOC).
Ounly metals, cadmium, copper, lead, nickel and zinc, were detected at elevated concentrations. The highest
concentrations were detected in the samples collected from the first foot of soil; concentrations decreased rapidly
with depth. The sample collected from the northeast corner of the site was designed to provide background
data; however, this sample contained elevated levels of cadmium, lead, and zinc. Concentrations of lead were
all above 3,300 mg/kg and as high as 32,250 mg/kg. The lowest concentration of zinc detected was 1,350 mg/kg,
while most were above 20,000 mg/kg. Five surface soil grab samples were also collected. The five samples
detected cadmium ranging from 30 to 273 mg/kg, lead ranging from 193 to 42,800 mg/kg, and zinc ranging from
1,220 to 47,650 mg/kg.

A Preliminary Assessment (PA) was conducted by Kansas Department of Heaith and Environment (KDHE) in
November 1991. It involved a comprehensive target survey, on-site sampling, and site reconnaissance.
Three groundwater samples were collected during the PA using a Geoprobe™ Systems, Inc. (Geoprobe™ )
hydraulic-ram sampling unit. They were collected at depths ranging from 12 to 15 fect below ground surface.
Samples were analyzed for VOCs and metals. - Concentrations for all samples were below the maximum
contaminant level (MCL), except for the sample, which detected dichloromethane at 12.1 ug/L; the MCL is
50 pg/L. Groundwater samples were collected to determine if soil contaminants were leaching into the shallow
aquifer.

On April 20, 1993, Jacobs conducted a SSI at the IMP Boats site. The primary objective of the IMP Boats SSI
was to confirm and better define the on-site contaminants and the source areas or which portions of the site had
been impacted by the zinc smelting operations. Soil and sediment samples were collected to define a source
area, determine if contamination associated with the site extended off-site, and determine surface water migration
routes in which contaminants might be transporied off-site. Groundwater samples were not collected, because
very few wells are located in the area, due to the almost exclusive use of the Neosho River as a water source
in Iola and surrounding communities.

Elevated concentrations of lead and all impurities associated with zinc smelting were detected in samples
collected from all portions of the site. The highest concentration of lead detected on-site was 12,900 mg/kg.
These contaminants were also detected in soil samples collected from two adjacent properties at 23,800 mg/kg.
~ Lead was also detected in the sediment samples at elevated levels comparable to those detected in soil samples.
. Four of the samples which were analyzed for lead using the Toxicity Characteristics Leaching Procedure (TCLP)
contained concentrations of lead which indicate that lead elevated concentrations of may be Ieaching into water.
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FINAL SCREENING SITE INSPECTION REPORT
TASK SUMMARY

SITE: IMP Boats, Inc.
500 West Lincoln Road
Iola, Kansas

SITE CONTACTS: Max Snodgrass (316) 365-3125
' A.CB, Inc. '
President

Dick Works ' (316) 365-2921
Allen County Commission
Chairman

Chris Ann Diebolt (316) 365-5197
Sea Environments
Secretary/Treasurer

CERCLIS NUMBER: KSD091356857

ARCS SITE MANAGER: Leslie Scally (913) 492-9218
: Jacobs Engineering Group Inc.

ARCS ALTERNATE: Janet Lydigsen (913) 492-9218
Jacobs Engineering Group Inc.

EPA SITE ASSESSMENT Pete Culver (913) 551-7707
MANAGER (SAM): EPA Region VII

STATE CONTACT: Danny Cooper (913) 296-1674
' Kansas Department of Health
and Environment

DATES OF TASKS: Site Reconnaissance January 27, 1993

Screening Site Inspection April 20, 1993
LOCATION OF NEAREST Sea Environments (316) 365-5197
TELEPHONE:

1.0 INTRODUCTION

Under authority of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA), the U S, Environmental
Protection Agency (EPA) Region VII tasked Jacobs Engineering Group Inc. (Jacobs) to conduct a Screening
Site Inspection (SSI) at the IMP Boats, Inc. (IMP Boats) site in Iola, Kansas. A Preliminary Assessment (PA)
was conducted by Kansas Department of Health and Environment (KDHE) in November 1991. It involved a
comprehensive target survey, site reconnaissance, and on-site sampling. An Environmental Risk Assessment was
performed by Enviconmental Engineering Consultants, Inc. for the Iola Bank and Trust. The purpose of the
SSI was to review target information and the other investigations which had been completed at the site, to collect
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environmental samples-at IMP Boats.sufficient to assess the potential:threat posed to human health and the
environment. The scope- of the -investigation included development of a sampling plan; collection of
eavironmental samples, and preparation of a Final SSI Report. The ficld log notes, a photographic log, chain
of custody and field sheets, and the analytical data .ackage-are included as appendices to this report.

2.0 SITE DESCRIPTION
21 Site Location

IMP Boats is a 20-acre site located at 500 West Lincoln Road in-Jola, Allen County, Kansas (Reference 1)
(Figure 1). The geographic coordinates of the site are 37°55"38" North Latitude and 95°24°’46" West Longitude.
The site was discovered by the KDHE on Qctober 31, 1991 when it was owned by IMP Boats, a fiberglass boat
manufacturer. The land was originally used by zinc smeliting companies in the late 1890s and early 1900s
(Reference 2). '

In 1992, the former IMP Boats property (the site) was divided into three separate properties. One of these
properties was bought on November 18, 1992, by A.C.B,, Inc. (ACB), and Allen county retained ownership of
the remaining properties. ACB owns the portion of the site which is located south of West Lincoln Road,
and Allen County owns the portion north of West Lincoln Road (Reference 3) (Figure 2).

22 Site Description

The site is located on relatively flat terrain which slopes gently to the west towards the Neosho River, which is
approximately one-half of a mile from the site (Reference 1). The site is approximately two blocks west of
U.S. Highway 169 in an industrial park which is not fenced. It is bordered by the Atchison, Topeka and Santa
Fe Railroad Tracks to the east. The Missouri Pacific Raiiroad right-of-way borders the southern edge of the
property; the tracks have been removed but the gravel berm remains. The City of lola owns the property north
of the site, city offices are located northeast of the site, but the land north and northwest of the site is open
fields. The Boyer Oil Company (Boyer) owns the property west of the site (Reference 4) (Figure 2). -

The site will be discussed as two distinct sections, the Allen County property and the ACB property. The Allen
County property is covered by seven buildings and a former gas pump canopy, which were used by IMP Boats.
All of the buildings have concrete floors, and the area north of Buildings 1, 2, and 5 is also covered with
concrete. The remainder of the property is overgrown with weeds, and some areas are covered with gravel
(Photograph 1). The land in the northwest section of this property also contains many abandoned boats.
The soll is not visibly contaminated, but there is an area on the northeast side of Building 4 where tar appears
to have been spilled on the ground. There were two underground storage tanks (UST) and a concrete pad,
which appears to have been designed for the storage of drums or other waste containers, located northeast of
Building 7 (Photograph 2). During the SSI sampling visit, it was noted that the two USTs had been removed
since the site reconnaissance, which took place on January 27, 1993 (Photographs 3 and 4) (Reference 4).

The northern portion of the ACB property is the only portion of this site that is currently used. There are three
buildings on the property, which are underlain by a concrete pad extending from the eastern edge of Building 9
to the western edge of Building 11 (Figure 2) (Photograph 5). The parking area closest to West Lincoln Road
is covered with gravel. Buildings 10 and 11 are used by Sea Environments, a boat manufacturer, one for storage
and one for manufacturing. Building 9 was leased to a small manufacturing company early in 1993
(Reference 4).

The southern two-thirds of the ACB property consists of bare soil without any type of vegetative covering

(Photograph 6). The soil on the west and south sides of the property is visibly contaminated with slag from
smelting operations and has been graded. Smelter waste material, boat, and building remains are spread
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throughout the soil and extend onto the Boyer Oil Company (Boyer) property. There is a 20-foot pile of smelter
debris and building materials on the southwest corner of the Boyer property. It appears that this waste pile was
formed many years ago because a few mature trees are present on the pile. There is a similar pile on the
southeast corner of the ACB property, which appears to have been recently formed. The last 100 feet of the
southern end of the property is approximately five feet lower in elevation tham the rest of the this property.
The southernmost edge of the property slopes dramatically to the south property boundary and railroad
right-of-way. The right-of-way is approximately 10 feet lower in elevation than the ACB property. There are
several areas where the site drains down this slope into a drainage ditch which runs along the right-of-way
(Photograph 7). There is also an intermittent creek that runs from the western portion of the property through
the Boyer property to a drainage area along a dirt road. These two drainage areas meet at the southwest corner
of the Boyer property (Reference 4) (Figure 2). Building rubble covers the southern portion of the Boyer
property (Photographs 8, 9, and 10).

In December 1992, ACB excavated two 20-foot by 60-foot pits, one along the south side of the property and one
along the west side of the property. Fiberglass boat hulls, which remained from IMP Boats operations, were
buried in the pit at the south end of the property and burned in the pit at the west end of the property.
Both were backfilled and the property was graded. A natural gas well, which is located southwest of Building 9,
was plugged in December 1992 (Photograph 11) (Reference 5). Sometime between the site reconnaissance and
the SSI visits, fill material had been spread on the land immediately south of the concrete pad on which
Buildings 9, 10, and 11 are built. The fill, which was material excavated during a local highway project, extends
west from Building 9 until approxmately the middle of Building 11 (Reference 4). There is an aboveground
resin storage tank south of Building 11 (Photograph 12). The ground west of the resin tank is covered with dried
resin. There is a portion of an old building foundation approximately 150 feet south of Building 9, which may
be the remains of a building from the smelting companies (References 4 and 6).

23 Operating History

The Lanyon Zinc Company had two smelters, Works No. 1 and Works No. 2, that were located on the land
which is now the IMP Boats site (Figure 3). According to Sanborn Fire Maps from 1899 and 1905, Works No. 1
was located in the center of what is now the ACB property, and approximately half of the buildings which
comprised Works No. 2 were located in the northeastern and central portions of the Allen County property.
The remainder of Works No. 2 was located on the land north of the site (Reference 6).

In 1896, the site was home to the first zinc smelter in Kansas. Zinc smelting and brick firing took place on-site.
In 1899, the Lanyon Zinc Company was formed, and two of its three smelters were located on this property
(Figure 3). The Lanyon Zinc Company in Iola, Kansas owned the largest zinc smelter in the United States,
producing 150 toas of spelter (zinc in ingots, slabs or plates) and 12 tons of zinc each day. The site continued
to be used for smelter operations until approximately 1925, under various owners, including the J.B. Kirk Gas
and Smelting Company and the United States Smelting Company.

After 1925, portions of the site were owned and unsed by many different companies, including the Pet Milk
Company, the City of Iola, Iola Molded Plastics, Inc., American Photocopy Equipment Company, and various
private owners (Reference 3). Several small businesses have also leased the property. Parts of the site have

been used by boat manufacturing businesses since approximately 1950, and this use continues today
(Reference 4).

IMP Boats constructed fiberglass boats at this site for several years. Currently, two buildings on the ACB
property are leased by Sea Environments. ‘Sea Environments manufactures fiberglass boats, producing
approximately four boats each month (Reference 4). The boat manufacturing operations produce acetone, still
bottoms, gel coat, and resin waste (Reference 2).
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24 Previous Investigations

~ An Environmental Risk Assessment (ERA) was performed on the site- by Environmental Engineering
Consultants, Inc. for the Iola Bank and Trust. Phase I of the ERA, which was concacted on November 9, 1990,
documented the environmental condition of the property during a site inspection. Based on the findings of
Phase I, Phase 1I was conducted in March 1991. It was designed to further investigate the zinc smelting
operations and the wastes associated with this process. One area of focus was the southern and western edges
of the property which contains large quantities of waste smelter material (Reference 7).

During Phase II, a backhoe was used to collect soil samples at various depths from six locations. Samples were
collected from the first foot of soil at each location, and as many as eight samples to a depth of 11 feet were
collected at some locations. Samples were analyzed for metals, hydrocarbons, benzene, toluene, cthyl benzene,
and xylene (BTEX), volatile organic compounds (VOC), and semi-volatile organic compounds (SVOC).
Only metals, cadmium, copper, lead, nickel and zinc, were found at elevated concentrations (Figure 4 depicts
previous sampling locations and summarizes contaminants that were detected). The highest concentrations were
found in the samples collected from the first foot of soil; concentrations decreased rapidly with depth.
The sample collected from the northeast corner of the site was designed to provide background data; however,
this sample contained clevated levels of cadmium, lead, and zinc. The samplie collected from the northwest
corner of the sitc generally contained the lowest concentrations of all the samples collected. These
concentrations included: cadmium at 15 parts per million (ppm), lead at 392 ppm, and zinc at 1,350 ppm.
Samples collected from the first foot of soil at the five other locations had detected concentrations of cadmium
ranging from 95 to 147 ppm. Concentrations of lead were all above 3,300 ppm and as high as 32,250 ppm.
The lowest concentration of zinc detected was 1,350 ppm, while most were above 20,000 ppm. Five of the holes
which were formed as a result of the backhoe sampling were left open and collected water overnight. This water
was sampled, and the water collected from the northeast corner of the site detected 48 ppm of cadmium, 38 ppm
of lead, and 200 ppm of zinc. Five surface soil grab samples were also collected. The five samples detected
cadmium ranging from 30 to 273 ppm, lead ranging from 193 to 42,800 ppm, and zinc ranging from 1,220 to
47,650 ppm (Reference 7).

A Preliminary Assessment (PA) was conducted by KDHE in November 1991. It involved a comprebensive target
survey, on-site samplmg, and site reconnaissance. Three groundwater samples were collected during the PA
using a Geoprobe™ hydraulic-ram sampling unit. They were collected at depths ranging from 12 to 15 feet below
ground surface (Figure 4). Samples were analyzed for VOCs and metals. Concentrations for all samples were
below the maximum contaminant level (MCL), except for the sample collected at the southwest corner of
Building 11, which detected dichloromethane at 12.1 parts per billion (ppb); the MCL is 5.0 ppb.
This groundwater sample was collected to determine if heavy metals were leaching into the shallow aguifer.
The other two samples were collected. ad;accnt to the USTs. Attempts were also made to obtain groundwater
samples in the vicinity of the gasoline and diesel tanks on the east side of the site, but no water was ever
obtained (Reference 13).

Based on the findings of the PA, KDHE determined that groundwater contamination would not affect any nearby
receptors. Groundwater is not a source of drinking water in the area. However, the extent of soil contamination
was identified as a potential threat through the surface water and air pathways. This determination was
influenced by the following facts: 1) the site is only one-half of a mile from the Neosho River and its tnbutaries,
thus there is a potential for migration of cadmium and lead off-site through surface water runoff; 2) the river
serves as a source for drinking water, fishing, and as a habitat for state-endangered and threatened species; and
3) airborne transport of fine particles off-site represents a potential threat of exposure to humans, animals, and
plant life in the vicinity of the site.
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2.5 Project Objectives

The SSI was designed to provide the EPA with a preliminary screening of the site which facilitates the
assignment of site priorities. As part of the site assessment pro ess, the SSI is conducted in conjunction with
Revised Hazard Ranking System (HRS) (Federal Register, December 14, 1990) scoring to determine whether
the site has the potential to be included on the National Priorities List (NPL). The SSI focused on:

. Determining Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) eligibility

¢ Documenting the presence, quantity and type, or absence, of uncontained or uncontrolled
hazardous substances on-site

.. Collecting area receptor and site characteristics information.

The primary objective of the IMP Boats SSI was to confirm and better define the on-site contaminants and the
source areas, or which portions of the site had been impacted by the zinc smelting operations. Associated
sampling was designed to determine if contamination associated with the site extended off-site, and determine
surface water migration routes in which contaminants might be transported off-site.

2.6 Waste Characteristics

The site was used by zinc smeltering companies from 1896 until approximately 1925. Zinc must be separated
and extracted from ores before it is refined and prepared to a usable form. The usual impurities found in zinc
ores are lead, cadmium, and iron. Copper, silver, arsenic, and antimony may also be present. All of these-metals
have been detected in samples collected from the on-site soils (Reference 7). The results from previous
investigations, which have included soil and groundwater sampling, are summarized in Section 2.4 and Figure 4.

Both Sea Environments and IMP Boats constructed fiberglass boats. Acetone, still bottoms, gel coat, and resin
were cither used during or generated as a result of these operations (Photograph 12). There were six USTs
on-site which were used for storage of acetone, gasoline, and diesel fuel. According to the KDHE Underground
Storage Tank System Facility Information database, all six were installed between 1961 and 1973 and range from
500 gailons to 5,000 gallons (Reference 8). In December 1992, the four tanks located on the ACB property
(Figure 2) were removed. The KDHE provided oversight during these removals (Reference 9).

Polynuclear Aromatic Hydrocarbons (PAH) may also be found on-site. PAHs are formed from incomplete

combustion, thus they may be found .on the western portion of the sile where the boats were burned in
December 1992.

261 Cadmium

Cadmium is a silver-white metal that is found naturally in the earth’s crust. It is not usually found in the
environment as a metal, but insiead as a mineral combined with other elements. Most cadmium is extracted
during the production of other metals, i.e., zinc, lead, or copper. It is used in many products such as batteries,
pigments, metal coatings, and plastics, The Occupational Safety and Health Administration (OSHA) limits
workplace air to 200 ug/m3 of cadmium dust. Cadimium is classified as a Class D carcinogen. Mean levels of
cadmium in uncontaminated topsoil in the United States (U.S.) are approximately 0.25 mg/kg.
The concentrations of cadmium in U.S. topsoil typically range from 0.1 to 1.0 mg/kg. Humans are most likely
to be exposed to cadmium by ingestion of plants which are grown in contaminated soil. -Plants uptake cadmium
from the soil. Soil can become contaminated by deposition of airborne cadmium (Reference 10). The EPA’s
Safe Drinking Water Act (SDWA) MCL for cadmium in drinking water is 5.0 ug/L (Reference 11). Elemental
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cadmium is insoluble; however, various compounds containing cadmium range from practically insoluble:to quite
soluble. The densities of cadmium and. cadmium compounds arc greater than the density of water
(Reference 10).

© 262 Lead

Lead is a naturally occurring bluish-gray metal found in small amounts in the earth’s crust. Almost all lead-
producing mines in the U.S. are underground operations.. Lead can also be recovered from secondary sources,
such as scrap, product wastes, refinery dross, and residues. Battery scrap is converted to impure lead or lead
alloys by pyrometallurgical processes employing blast, reverberatory, and/or rotary furnaces. Lead is used in
the production of batteries, ammunition, metal products (sheet lead, solder, and pipes), paint, and to some
extent, it is found as an additive in gasoline, but the quantity and frequency of use has greatly decreased with
increased knowledge about lead’s harmful effects on humans and animals. Elemental lead is insoluble in-water
and has a density of 11.34 p.g/cm (Reference 12). Lead has been classified as a B2 (probable) human
carcinogen. The SDWA MCL action level for lead is 15 pg/l (Reference 11). ' The natural content of lead in
the soil is usually less than 30 mg/kg (Reference 12). '

263 Zinc

Zinc is a metal which is distributed throughout the earth’s crust. Although it is not usually found free in nature,
zinc compounds are found naturally in the air, soil and water. The primary sources of zinc in the environment
are related to metallurgic wastes from smelter and refining operations. Zinc is strongly sorbed to soil -and
sediment. Zinc is found in soils at concentrations between 10 mg/kg and 300 mg/kg. Elemental zinc is essential
to humans in low doses, but it can be harmful at higher concentrations. Ziac is a Class D carcinogen.
A secondary MCL of 5,000 ug/L has been established for zine. :

264 Polynuclear Aromatic Hydrocarbons

PAHs are a group of chemical compounds formed from the incomplete combustion of coal, oil and gas, garbage,
or other organic substances (Reference 14). PAHs have also been associated with smelting operations.
PAH compounds include acenaphthene, acenaphthalene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,  benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracenc,
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene.
PAHs do not burn easily and are very persistent as they will last in the cavironment for months or years.
As pure chemicals, PAHs exist as colorless, white, or pale yellow-green solids. PAHs also are present in crude
oil, coal, coal tar pitch, creosote, and roofing tar. Most PAHs do not dissolve easily in water, but some volatilize.
In surface water, they can volatilize, photodegrade, oxidize, biodegrade, bind to particulates, or accumulate in
aquatic organisms. PAH compounds have low solubility and their densities are greater than water. In sediments,
PAHs can biodegrade or accumulate in aquatic organisms. PAHs in soil can biodegrade or accumulate in planls
(Reference 14).

30  GROUNDWATER PATHWAY
3.1 Local Geology/Hydrologic Setting

Allen County lies within the QOsage Plains section of the Central Lowlands physiographic province and includes
an area of about 504 square miles. Formations above the Pre-Cambrian basement complex have an average
thickness of 2,000 feet and are all sedimentary in origin. The consolidated deposits range in age from Cambrian
through Penasylvanian, and the unconsolidated deposits range in age from probable Testiary through Quaternary.
Formations of Pennsylvanian, Tertiary, and Quaternary age are exposed in the county. The exposed
Pennsylvanian Formations have a regional dip to the northwest of about 12 to 15 feet per mile (Reference 19). .-
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The most important bedrock aquifers in Allen County are the shatlow Pennsylvanian limestones and sandstones
that have been weathered along joints, fractures, and bedding planes. Potable groundwater is usually not found
below the base of the Kansas City Group. In many places, the boundary between fresh and saline water is
present in the younger formations (Reference 15).

The IMP Boats site lies on the unconsolidated alluvial sediments of Quaternary age that have been deposited
in the Neosho River Valley. These deposits have an average thickness of 25 feet and generally yicid good
quantities of very hard water. An overlying silt layer in the valley forms a confining bed, which contributes to
artesian conditions in the aquifer throughout much of the valley. Illinoisan terrace deposits drape the upper
heights of the flood plain and may also produce moderate amounts of potable groundwater.

Groundwater has been observed at 3.5 to 12 feet across the site. Groundwater flow is presumed to be toward
the west-southwest due to the effect of regional dip in the topography and the Neosho River (Reference 2).

32 Groundwater Target.;:

The water supply for Iola, Kansas and much of the surrounding area is derived from intakes on the Neosho
River. The city water supply supplies multiple rural water districts surrounding lola (Reference 16), thus
groundwater is not a widely used source of drinking water in the area. According to information provided by
the KDHE, there are only ten registered wells within four miles of the site (Reference 17). These wells range
in depth from 32 feet to 79 feet below ground surface (bgs), and are completed into the weathered Pennsylvanian
limestones. The nearest drinking water well identified is located approximately one mile south of the site.
According to the owner of the well, the pump has been removed (Reference 25) and the well has not been used
for approximately ten years. The other wells identified during the well search were upgradient of the site or
located greater than one mile from the site. There is a well at the sewer lift station which is located at the
southeast corner of the site which is owned by the city. It is approximately 25 feet bgs. It is used to supply water
to flush city sewer lines. It was not sampled because it is not used for drinking water (Reference 18).

33 Grdundwater Sample Locations and Analysis

Groundwater samples were not collected during the SSI, because drinking water wells were not identified in the
vicinity of the site. Three shallow groundwater samples were collected during the PA using a Geoprobe™ , as
discussed in Section 2.4. Samples were collected at the southwest corner of Building 11, near the two USTs

south of Building 11, and near the two USTs northeast of Building 7. The samples were analyzed for metals and
VOCs.

The results of this sampling effort are shown in Figure 4. Cadmium was detected in the two samples collected
near Building 11 at 3.0 pg/L and 2.0 pg/L. The MCL for cadmium is 5 pg/L. 1,2-Dichloroethyiene,
trichloroethylene, and tetrachloroethylene (PCE) were also detected in the sample collected near the USTs by
Building 11. Dichloromethane was also detected in the sample collected southwest of Building 11, and PCE was
detected in the sample collected near Building 7 (Reference 2). Dichloromethane was detectcd at 12.1 pg/L,
exceeding its MCL of 5.0 ug/L (References 2 and 11).

34 Groundwater Conclusions

The samples collected by KDHE indicate a release of site contaminants to the groundwater. The source of
VOCs detected in these samples is not known.
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4.0 SURFACE WATER PATHWAY
41 Hydrologic Setting

The IMP Boats site is located approximately yne-half of a mile east of the Neosho River (Reference 1). The site
is located within the 500-year flood zone (Reference 2). The annual mean flow of the Neosho River near Iola,
for the period of record from 1899 to 1992 is 1,797 cubic feet per second (cfs) (Reference 19).

The surface water migration pathway consists of overland flow from the site to muitiple drainageways on and
bordering the site. There is one intermittent creek, which begins on the western edge of the property, flowing
west and transversing the Boyer property to a dirt road (Figure 5). There is a drainageway along the southern
edge of the property, which also flows into ditches along the dirt road. Generaily, the land slopes gently west
and towards the Neosho River. Precipitation deposited on the southern third of the property will flow to the
south into the drainageway. Surface water drainage pathways associated with the site flow to the west and then
southwest. This overland flow route is approximately ninc-tenths of a mile to the Neosho River. The probable
point of entry (PPE) for the surface water pathway is on the Neosho River, approximately one-half of a mile
downstream of Iola’s drinking water intake. The 1S-mile target distance limit for the surface water migration
pathway occurs approximately three miles south of Humboldt on the Neosho River (Reference 1).

42 Surface Water Targets

The Neosho River is approximately eight-tenths of a mile west of the site. It is used as a municipal drinking
water source and as a fishery. The City of [ola has one intake on the river, immediately north of Highway 54.
The city water system supplies approximately 11,500 people with water, approximately 6,500 in Iola and between
4,000 and 5,000 rural water district customers (Reference 16). However, based on the intermittent stream flow

patterns discussed earlier, it is not believed that the site will impact lola’s water intake. Humboldt, which is

located 11.5 miles downstream, also has an intake on the river. The City of Humboldt serves approximately
2,500 municipal and rural customers (Reference 20).

The Neosho River is used for recreational fishing. Species known to live in the river include white bass, spotted
bass, flathead catfish, crappie, channel catfish, and bullhead (Reference 2). The Neosho madtom (Notorus
placidus), a federally-listed threatened species, lives in the Neosho River. The Neosho River, from the Highway
54 bridge extending south through the point 15 miles downstream of the PPE, is a state-designated critical habitat
for the Neosho madtom (Reference 21). The bald eagle (Halieetus leucocephalus) and the peregrine falcon
(Faico peregrinus) may be present in the area, and both are listed as federal-endangered species (Reference 22).

43 Sediment Sample Locations and Analysis

Sediment samples were collected from three drainage areas (Figure 6). Table 1 summarizes the rationale for
cach of the sediment sample locations. Sediment samples were analyzed for total metals and percent solids.
Sample location 2M (EPA ID No. CSXKY-008) was located in the drainage ditch along the southern edge of
the ACB property. Sample location 3M (EPA ID No. CSXKY-007) was-located at the beginning of a
drainageway which flows to the west across the Boyer property. Both of these samples represent the beginning
of the overland flow segment of the surface water pathway, in which contaminants could be transported off-site
and eventually to the surface water pathway. Sample location 3M (EPA ID. No, CSXKY-009) was approximately
700 feet west of 2M. The two surface water drainage pathways meet at sample location 3M. A background
sediment sample, 4M (EPA ID No, CSXKY-010) was located upgradient of the site, from Coon Creek northwest
of Jackson Road and U.S. Highway 69 (Photograph 13) (Figure 1). Sediment samples were analyzed for percent
solids and total metals (Table 1)..
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44 Sediment Analytical Resuits

The results of these analyses are shown on Table 2. The entire data package is presented in Appendix B.
The highest concentration of lead detected was at sample location 2M at 7,640 mg/kg. This concentration is nine
times greater than th. concentration detected in the background sample 4M (77.8 mg/kg). Lead was also
detected at 3,000 mg/kg and 2,960 mg/kg from sample locations 1M and 3M, respectively. Concentrations of
zinc ranged from 9,060 mg/kg to 22,400 mg/kg, and concentrations of cadmium ranged from 60 mg/kg to
296 mg/kg. The background concentrations of zinc and cadmium in background sample location 4M were
216 mg/kg and 1.99 mg/kg, respectively. Arsenic and aluminum were also detected at concentrations well above
background.

45 Surface Water Conclusions

The data indicate that the waste products associated with the zinc smelting operations, mainly cadmium, lead,
and zinc, were detected in sediment samples collected from intermittent drainage pathways at concentrations
exceeding background levels. The concentrations of metals detected at sample locations 1M and 3M were often
comparable, while concentrations detected at sample location 2M were gencrally higher. All- metals
concentrations were above those detected in the background sample, except concentrations of calcium,
magnesium, and sodium.

5.0 SOIL AND AIR PATHWAYS
51 Physical Conditions

The southern two-thirds of the ACB property consists of bare soil without any type of vegetative covering.
The soil on the west and south sides of the property is visibly contaminated with slag from smelting operations -
and has been graded. Smelter waste material, boat, and building remains are spread throughout the soil and
extend onto the Boyer property. The majority of the large waste and debris is concentrated on the Boyer
property. It appears that these waste piles were formed many years ago because mature trees are present on
the pile and the Boyer property is quite overgrown. The portion of the site which is owned by Allen County is
mainly covered with gravel and dirt roads, however, there are a few areas where grass grows.

According to the Allen County Soil Survey, the soils in this portion of Iola are of the Zaar Series. This soil is
characterized by gently sloping, silty clays. Permeability is low (Reference 23). Due to the large amounts of slag
and debris on-site, especially on the ACB property, soil characteristics may differ from this description.
The surface soils on the ACB property appeared to drain rapidly.

52 Soil and Air Targets

The site is located on the edge of the industrial and commercial portion of Iola, thus there are a limited number
of targets associated with these two pathways. There is one trailer home within 200 feet of the site. Eleven
people are employed by Sea Eavironments and approximately five are employed by the manufacturing company
which is leasing Building 9. The number of individuals residing within one-quarter of a mile of the site is
uncertain, but based on review of the site loghook and a topographic map of the area, it is assumed to be less
than 100. The population within radii of one-quarter to one-half, one-half to one, one to two, two to three, and
three to four miles is 1,295, 2,541, 3,268, 886, and 570, respectively (Figure 7) (Reference 23). The summation
of the population within four miles of the site is 8,592. Three potential sensitive environments were identified
within four miles of the site: the designated critical habitat area for the Neosho madtom, which was discussed
above, and the occurrence of Mead’s milkweed (Asclepias meadii), a federally-threatened species and the fluted
shell (Lasmigona costata), a state-threatened spccnes {Reference 22). None of these sensitive environments are
present on-site.
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The threat of exposure to contaminated soils-exists--at-the:IMP Boats:site due to elevated concentrations -of
cadmium and lead in on-site_soils.. However, there are a limited number of residents in the immediate vicinity.
The site is not fenced; access is not restricted. The potential exists for on-site workers to be directly exposed
to contaminated soils. . There are businesses and.city offices immediately north and east of the site.

53 Soil Sample Locations-and:Analysis

Samples were collected from six on-site.and three off-site locations (Figures 1 and 6). All of the samples were
discrete samples, collected from the top zero to six inches of soil: The background soil sampie location 10S
(EPA ID No. CSXKY-011), was collected from: the front lawn of the Allen County Community College. All soil
samples were analyzed for total metals and percent solids; selected samples were also -analyzed for SVOCs
and/or Toxicity Characteristics Leachmg Procedure (TCLP) metals. The rationale for each sample location and
the associated analyses is presented in Tablc 1.

The two samp!es, 18 (EPA ID No. CSXKY-002) and 25 (EPA ID No. CSXKY-012), collected from the portion
of the site which is owned by Allen County property were designed to confirm the results of sampling conducted
during the ERA. Both of these samples were collected from portions of the site where the zine smelter stood.

Six of the soil samples, including two which were collected from the Boyer property, were collected in areas of
visible waste deposition. Sample locations 48 (EPA ID No. CSXKY-014), 6S (EPA ID No. CSXKY-013) and
7S (EPA ID No. CSXKY-004) were in.areas where the soil was visibly covered with slag and much darker in
color with a gritty, grainy texture. Buried batteries were observed. near sample location 7S (Photograph 14).
Sample locations 5S and 5D, a duplicate, (EPA 1D Nos. CSXKY-015, CSXKY-015D, respectively) wereicollected
from the edge of the large slag pile in the southeastern corner of the Boyer property. All five of these samples
were analyzed for TCLP metals, in addition to total metals and percent solids. Samples collected from sample
locations 48, SS, and 5D were also analyzed for PAHs, because they were collected from the western portion
of the site where boats were burned.

Sample location 85 (EPA ID No. CSXKY-005) was moved to the' southwest corner of Building 11 to confirm
the results of a sample collected during the Environmeatal Risk Assessment. The sample collécted from sample
location 98 (EPA ID No. CSXKY-006) was collected to determine if the soil contamination caused by the
smelting operations extended onto the Boyer property. Sample location 9S was also revised, becausc the
southern half of the property is covered with large pieces.of building materials and slag from the smelter. It was
impossible to collect a sampie from the location which had originally been selected because the ground is
completely covered by debris. The sample was collected north of the planned location. A sample location,
3S (EPA ID No. CSXKY-003), was collected from the lawn of the property on which the trailer homc 1s located,
to determine if there was soil contamination within 200 feet of the trailer home.

54 Soil Analytical Results

All of the impurities associated. with zinc ore, which were discussed in Section 2.6, were detected in the soil
samples well above background ‘concentrations. The  metal concentrations detected in the soil samples are
presented in Table 2. Lead is the contaminant of most concern, due to the concentrations detected throughout
the site and because it is known to be carcinogenic, teratogenic, and mutagenic. It was detected at
concentrations ten times the background concentrations of 67.8 mg/kg in all but' one sample and at
concentrations almost 100 times the background sample in six of the nine-soil samples.

Samples in the boat burn area collected from locations 4S, 5S, and 5D and the background soil sample location

108, underwent analyses for semi-VOCs, to determine if the soil contained PAHs. No semi-VOCs were detected
in the samples collected at these locations. . Detection limits generally ranged from 396 to 460 ug/kg.
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Sampies collected from locations 28, 48, 58, 5D, and 68 also underwent analyses for TCLP metals. A solid waste
is considered hazardous based on the following characteristics: ignitability, corrosivity, reactivity, and toxicity.
Toxicity is determined using the TCLP. If the extract from a representative sample of solid waste contains any
of the contaminants listed in CFR 261.24 (Table 1) at roncentration equal to or greater than the established
regulatory limits, the solid waste exhibits the characteri. tic of toxicity. The TCLP determines the mobility of
inorganic and organic analytes in any medium. It identifies waste constituents likely to be released from the
source to groundwater. The results are presented in Table 3. Lead and cadmium were detected at
concentrations exceeding the regulatory limits. The regulatory limit for cadmium is 1.0 mg/L, and it was
detected at 1.05 mg/L in the sample collected at location 6S. Lead was detected at concentrations well above
the regulatory limit of 5.0 mg/L in the samples collected from locations 4S, 38, 5D, and 6S. Concentrations
ranged from 32.2 mg/L to 85.2 mg/L. Lead was not detected above the detection limit of 0.168 mg/L in the
sample from location 28,

A matrix spike and matrix spike duplicate were analyzed by the analytical laboratory for sample No. CSXKY-006
(sample 006), which was collected at location 9S. The recoveries for both spikes were out of control; the
laboratory control sample was in control. These recoveries were attributed to matrix effects caused by the
elevated concentrations of iron, aluminum, zinc and lead in sample 006. Exact concentrations cannot be reported
for those elements with matrix spike and spike duplicates which were out of control; however, maximum and
minimum concentrations can be defined with relative certainty. The ranges determined by the laboratory are
included as Table 1 in the analytical data package which is included as Appendix B to this report. The recovery
for silver, beryllium, molybdenum, antimony, selenium, calcium, magnesium and potassium exceeded the upper
control limits. For these elements the high end of the range was reported as the concentration of each ¢lement
detected in the sample. The spike recovery for aluminum was below the lower control limit, thus the low end
of the range was reported as the concentration detected in the sample.

5.8  Soil Conclusions

The resuits of the soil sampling indicate that heavy metals associated with the site are present at elevated
concentrations in on-site surface soils. These elevated metal concentrations extend to the Boyer propérty and
the Allen county property, on which the trailer home is located. The threat to local residents via direct contact
is limited due to the location of the site in an industrial/commercial area. The soil contains metals at elevated
concentrations throughout the site, thus these metals pose a threat to workers employed by the two businesses
located on the ACB property and any future land use on either the ACB or Allen County properties.

6.0 S$S81 CONCLUSIONS

On April 20, 1993, Jacobs conducted a SSI at the IMP Boats site. The primary objective of the IMP Boats SSI
was (o confirm the existence of on-site contaminants and better define the portions of the site which have been
impacted by the zinc smelting operations. Soil and sediment samples were collected to define a source area,
determine if contamination associated with the site extended off-site, and determine surface water migration
routes in which contaminants might be transported off-site. Groundwater samples were not collected, because
very few wells are located in the area, due to the almost exclusive use of the Neosho River as a water source
in Jola and surrounding communities.

Elevated concentrations of lead and all other impurities associated with zinc smelting were detected in samples
collected from all portions of the site. The highest concentration of lead on-site was detected in sample location
6S at 12,900 mg/kg. These contaminants were also detected in soil samples collected from two adjacent
properties. Lead was detected at 23,800 mg/kg in a sample collected from the Boyer property. Lead was also
detected at 543 mg/kg in a sample collected from the Allen County property on which the trailer is located. It
should be noted that the Boyer property and the county property are located outside the current IMP Boats Inc.
site boundary. In the event that further work is contemplated at this site, consideration should be given to
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amending the site boundaries to encompass the entire area of known contamination. Four of the samples were
analyzed for metals using the TCLP-contained concentrations of lead which exceed regulatory TCLP limits for

determining the toxicity of solid. wastes. Lead was also detected in the sediment samples at elevated levels
comparable to those.detected in soil samples.

Based on the results of the groundwater sampling conducted by KDHE, there has been a release of on-site
contaminants to groundwater. Cadmium was detected at 2.0 ug/L and 3.0 pg/L in two of three shallow
groundwater samples. There are very few targets associated with groundwater because Iola and the surrounding
areas are dependent on surface water. Ounly ten private wells were identified within four miles of the site.

On-site contaminants were detected in sediment samples collected from intermittent drainage pathways on- and
off-site. However, due to the distance from the site to the PPE, nine-tenths of a mile, and the flow rate of the
Neosho River, 1,797 cfs, the effect on targets associated with surface water is expected to be minimal. The river
is a fishery and is designated a critical habitat for a federally-listed threatened species. The closest water intake,
the intake for the City of Humboldt, is 11.5 miles downstream of the PPE. The intake for Iola is upstream of
the PPE.

Past and current sampling document a release of wastes related to smelting (i.e., cadmium, lead, and zinc) to
the on-site soils. Zinc and all the impurities associated with zinc ore have been detecicd at elevated levels in
on-site soils. There is a trailer home within 200 feet of the site. and. 16 workers on-site which could be affected
by the soil contamination. The site is in an industrial area, thus the ncarby population is limited.

Finally, although a release of cadmium, lead, or zin¢ to the air has not been documented, further disturbance
of the soil could cause a release of particulates to the air. There are 8,608 people within four miles of the site,
including the 16 workers and three residents within 200 feet of the site. There are also three potential sensitive
environment targets.
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TABLE 2
iMP BOATS SCREENING SITE INSPECTION

IOLA, KANSAS
CERCLIS NQ. KSD091356857
CONCENTRATIONS (mg/kg) OF TOTAL METALS DETECTED IN SOIL AND SEDIMENT SAMPLES
EPA SAMPLE ACTIVITY NO. CSXKY

Reference 42

APRIL 1993
Sample Location 1S. 28 3s 4S 58 50 6S 75 8S 98 108* M M M 4M**
EPA Semble ID No. 002 012 003 014 - 015 0150 013 004 005 006 011 007 008 009 010
Contaminants
Aluminum 7,130 4,780 912 3.970 3,950 3,920 4,720 1.030 5,250 5,730 10,300 8,020 5,760 8,840 1,300
Antimony 1.00U 1.09 21.1 375 . 200U | 200U 727 1.00U 226 216 1.00U 1.00 U 2.39 1.00U 100U
Arsenic 101 11.7 189 820 175 263 391 325 356 476 100U 56.6 261 432 100U
Barium 396 736 124 123 327 307 315 203 143 242 132 215 281 143 534
Beryilium 0.580 0.370 0.530 1.00 U 0.800 3.87 0.620 1.11 1.21 0.970 0.910 O.Q(EL__O 900 _(_]_t_}_!-?g 0.130
Cadmium 217 1.99
Calcium 31,900 138,000 10,300 3,700 3,310 3,390 6,000 2,570 3,390 3,090 5,980 5,080 4,040 29,700 1 2.500
. Chromium 13.3 13.1 10.5 8.27 111 13 1.7 5.26 8.76 20.6 158 154 127 133 4.12
Cobalt 153 1.6 271 19.7 30.5 29.2 15.7 0.800 8.81 14.9 9.85 12.3 16.2 14.0 5.80
Co.pper 1,000 103 7.81 1.900 1,520 1,360 757 9.48 721 466 17.4 500 1.380 276 8.44
Iron 30,400 10,800 4,080 31,800 63,100 54,400 22,100 3,750 25,100 21,200 13,300 16,100 41900 26,000 6,730
Lead 67.8 778
Magnesium 2,460 6,580 884 1,810 . 1,030 1.390 661 2.550 439 809 2,190 1,340 a72 2,630 5,080
Manganese 1,520 473 169 1,280 8,570 B,480 940 162 876 2,500 453 893 1,970 872 579
Nickel 16.6 9.33 233 35.8 50.1 529 323 2.21 2.7 443 10.8 26.8 3341 23.8 4.50
Potassium 658 470 332 400U 357 362 124 189 148 195 1,630 701 363 998 215
Selenium 11.8 100U 100U 100 U 28.5 27.9 21.6 13.3 10.9 20.8 100U 12.7 253 16.8 100U
Silver 21.8 3.80 21.8 433 35.2 28.9 418 '0.980 17.7 27 0.440 14.8 18.4 7.63 0.550
Sodium 126 101 113 400 U 109 108 114 111 105 145 129 96.9 108 - 290 125

n\project\12d24243\wp51\s5ils921.wp5

9/22/93
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TABLE 1
iMP BOATS SCREENING SITE INSPEGTION
IOLA, KANSAS
CERCLIS NO. KSD(091356857
HATIONALE FOR SOIL AND SEDIMENT SAMPLE {OCATIONS AND ASSOCIATED ANALYSES
EPA SAMPLE ACTIVITY NO. CSXKY

Selected Analyses
Total Semi-
Sample Location | EPA Sample ID No. Location Rationale % Solids Metals TCLP VQOCs
18 CSXKY-002 NE Comer of the Allen County Property Former Location of Smelling Facililies X X -
28 CSXKY-012 Behind Building 7 For.mer Location of Smelting Facilities X X X
3S CSXKY-003 Approximately 150" East of the Trailer Passible Area of Waste Deposition, Location of X
Resident Population
15 CSXKY-014 Western Edge of the ACB Property Area of Visible Waste Deposition, Bbal Bum Area X X X X
58 CSXKY-015 Southeast Corner of the Boyer Property Area of Visible Waste Deposition, Near Boat Bum Area X X X X
50 CSXKY-0150 Southeast Corner of the Boyer Property Quality AssuranceDuplicate Sample X X X X
6S CSXKY-013 Southem Edge of the ACB Property, Boat Area of Visible Waste Deposition X X X
Debris and Rubble Pile
75 CSXKY-004 ACB Eastern Property Line Possible Area of Waste Deposition X X
8s CSXKY-005 Southwest Corner of Building 11 Confirmation of Previous Sample X X
9s CSXKY-006 Area of émelter Debris, Boyer Property Area of Visible Waste Deposition X X
10S CSXKY-011 Allen County Community College Off-site Background Soil Sample X X X
1M CSXKY-007 ACB Westem Property Liné, Drainage Area Beginning of Surface Water Migration Pathway X X
2M CSXKY-008 ACB Southern Property Line, Drainage Area Beginning of Surface Water Migration Pathway X X
3M CSXKY-009 Drainage Ditch, Southwest of the Boyer Qil Surface Water Migration Pathway, Confluence of X X
Company Property : Samples 1M and 2M,
4M CSXKY-010 Coon Creek, West of Highway 169 Off-site Background Sediment Sample X X
RB - CSXKY-001 Soil Rinsate Soil Sampling Equipment Rinsate X X

S-Surface Soil Sample
M-Sediment Sampie

D-Duplicate

RB-Rinsate Sample

n:\project\12d2424\wp51\ss5ils921.wpd

9/22/93
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TABLE 3
IMP BOATS SCREENING SITE INSPECTION
I0LA, KANSAS
: CERCLIS NO. KSD091356857
- CONCENTRATIONS (mg/L) OF METALS DETECTED IN SOIL SAMPLES USING THE TCLP

n\project\12d24243\wp51\ssiis321.wps

9/22/93

EPA SAMPLE ACTIVITY NO. CSXKY

Sample ID No. 28 48 58 5D 63 TCLP
EPA ID No. 012 014 015 015D o3 | i
Contaminant

Arsenic 000U | 0.050U | 000U | 005U | 0050U 50
Barium 0849 | 0548 138 135 0.489 100.0
Cadmium 038 | 0670 | 0203 | 019 10
Chromitim 000U | 0010U | 000U | 000U | 0026 50
Lead 6.168 U 5.0
Selenium 000U | 018 | 0050U | 0050U | 0050 U 10
Silver 000U | 0011 | 0011 | 0012 | 0010U 50

Sample locations are shown on Figure 6

Page 139 of 206

Shaded data indicate concentrations greater than the TCLP limits

actual value of sample is less than the measurement detection limit

Maximum concentration of contaminants for the toxicity characteristic
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TABLE 2 {continued)
IMP BOATS SCREENING SITE INSPECTION
IOLA, KANSAS
CERCUS NO. KSD091356857
CONGCENTRATIONS (mg/kg) OF TOTAL METALS DETECTED IN SOIL AND SEDIMENT SAMPLES
EPA SAMPLE ACTIVITY NO. CSXKY

APRIL 1993
Sample Location 18 - 28 as 4S8 58S 5D 6S 78 8s 8s 108* ™M 2M M 4AM**

EPA Sample 1D No. 002 012 003 014 015 015D 013 004 005 006 o1 007 008 008 010

Contaminants

Thallium 6.00 U 600U 6.00U 60.0 U 120U { 120U | 600U 600 U 6.00 U 6.00 U 6.00 U 6.00 U 600U |} 600U 6.00 U
Vanadium 222 12.0 17.4 16.5 26.6 24.8 391 3.50 28.4 442 32.3 211 28.4 27.0 7.99
Zine 228
% Solids 77 74.4 ]. 91.6 808 83.3 84.3 729 87 84.2 76.8 ns
U= aclual value of sample is less than the measurement detection limit
* 108 = background soil sample
**4AM = background sediment sample

Sample locations are shown in Figures 1 and 6

Shaded data indicate contaminants of concern which were detected at concentrations clearly greater than those delecled in background samples

nAProjecty12d2424 (wpS1\ssis921. wph
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- PRELIMINARY ASSESSMENT

IMP BOATS, INC. SITE
IOLA, KANSAS

EPA ldentification Number
KSD091356857

Kansas Department of Health and Environment
Bureau of Environmental Remediation
Pre-Remedial Section

January, 1992
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SECTION 1: INTRODUCTION

The Kansas Department of Health and Environment. (KDHE) has entered
into a cooperative agreement with the Environmental Protection
Agency (EPA) under which the KDHE will perform Prellmlnary
Assessments (PAs) to determine if there are wastes at various sites
in Kansas that pose an immediate or potential threat to human
health and the environment. These investigations are conducted in
agreement with the requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCIA) as
amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), collectively known as "Superfund." .

The IMP Boats Inc. Site has CERCLIS identification number
KSD091356857, and is located at 500 West Lincoln Road in the city
of Tola, Allen cCounty, - Kansas. The purpose of this PA is to
collect information to support a decision regardlng the need for
further action under CERCLA/SARA.

The scope of this PA involved the research and review of file
information and historical data, a comprehensive target survey,
on-site sampling and reconnaissance (November 12, 1991), tabulation
of analytical data and a limited research into the ownership and
operational history of the site.

SECTION 2: SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE
CHARACTERISTICS

2.1: Site Location

The IMP Boats, Inc. Site is located at 500 West Lincoln Road in an
industrial area at the west edge of Iola, Allen County, Kansas
(Figure 1). 1Its geographic coordinates are 37° 55! 38" N latitude
and 95° 24' 46" W longitude (Reference 1; Reference 2). The site
is approximately 2 blocks west of US Highway 169, just west of the
Atchison, Topeka & Santa Fe Railroad tracks, on both the north and
south side of West Lincoln Road (Figure 2). The total area owned
by IMP Boats, Inc. is approximately 130 acres (Reference 3).

The .climate of Allen County is typical continental with large
diurnal and annual variations in temperature. In winter, the
average temperature is 56.6 degrees Fahrenheit and the average
daily minimum is 45.5 degrees. 'In summer, the average temperature
is 77.4 degrees and the average dally max1mum is 88.3 degrees The
highest temperature recorded was 115° and the lowest was -20°. The
mean annual precipitation is 35.58" while the mean_annual net
_precipitation is -13.42" (Reference 4; Reference 5, pp. 52, 63).
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2.2: Site Description

The IMP Boat property is located on relatively flat terrain (Zaar
silty clay, 1 to 3 percent slopes) that slopes gently toward the
southwest in the direction of the Neosho river, which is located
about a mile. from the site (Reference 4). There are several
abandoned boat carcasses, six underground storage tanks, ten
buildings, at least one abandoned and unplugged gas well, several
abandoned drums, various refuse and smelter waste piles on site
(Reference 6, Figure 3).

2.3: Operational History and Waste Characteristics

In 1896 the first zinc smelter in Kansas was built, on what is now
IMP Boat property, by Robert Lanyon's sons. The Lanyon Zinc

Company was formed in 1899, with two of its three smelters located

on this property, and became the largest zinc smelter in the United’
States and the second largest in the world. They had a capacity

to produce 150 tons of spelter and 12 tons of sheet zinc per day.

This site was operated as a smelter for several years under various:
ownerships. The foundations of the original plants are visible in
a 1962 aerial photograph (Reference 7}.

IMP Boats operated on this site for a number of years, constructing
fiberglass boats, with Herbert Morris as plant manager and John
Maier as production manager. Sea Environmental is now using these
same facilities for the same purpose, under the same management.
Resource Conservation and Recovery Act (RCRA) regulated wastes used
in this operation are acetone, still bottoms, gel coat and resin.
There are currently six underground storage tanks on site which
contained acetone, gasoline and diesel. These tanks are reportedly
no longer in use and need to be brought into compliance with state
underground tank requirements (Reference 6 and 8).

The primary contaminants of concern on site are cadmium and lead.
Cadmium and lead have been detected in soils at concentration of
273 and 42,800 parts per million (ppm), respectively. Further
analysis of soils from the IMP Boats site revealed the presence of
cadmium at twice its Toxicity Characteristic Leachate Procedure
(TCLP) level and lead at 40 times its TCLP level (Attachment 1).
Soils on site may therefore be considered hazardous according to
toxicity standards established by EPA. '

SECTION 3: GROUND WATER PATHWAY

3.1: Hydrologic Setting

Allen County occupies the Osage Plains region of the Central
Lowlands physicgraphic province. Important surface features
include the southward-trending Neosho River valley in the western

4
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portion of the county and the highland plains that have been eroded
to reveal the sedimentary rocks of Pennsylvanian age that form
outcrops throughout much of the county. These rocks have a
regional dip to the northwest of approximately 13 feet per mile.
The Little Osage and Marmaton Rivers drain the eastern quarter of
the county toward neighboring Bourbon County (Reference 9).

0il wells drilled to Precambrian basement in Allen County
reportedly encountered schists and granites. These igneous and
metamorphic rocks are overlain by sedimentary rocks of Paleozoic
and Cenozoic age. The overall thickness of Paleozoic rocks in the
region of Allen County is approximately 2000 feet. Pennsylvanian-
aged rocks form the youngest strata in the Paleozoic sequence;
these rocks are composed largely of interbedded limestone and shale
units with rare intraformational sandstones. These units are
generally relatively impermeable in the subsurface; however,
weathering at or near the land surface can greatly increase the
water-bearing capacity of the rocks. Shallow, weathered
Pennsylvanian-aged rocks form important low-yield groundwater
agquifers throughout Allen County (Reference 9).

The IMP Boat site lies on unconsolidated alluvial sediments of
Quaternary age that have been deposited in the Neosho River valley.
These deposits have an average thickness of 25 feet and generally

yield good quantities of very hard water. An overlying silt layer

in the valley forms a confining bed and contributes to artesian
conditions in the aquifer throughout much of the valley.
Illinoisian terrace deposits drape the upper heights of the
floodplain and may also produce moderate amounts of potable
groundwater. A private water well drilled in the SW 1/4, NE 1/4,
NE 1/4 of Section 34, T 24 S, R 18 E (3/4 of a mile south of the
IMP Boat site) logged five feet of soil, seven feet of yellow clay,
eight feet of blue fissile clay, four feet of clayey silt and
gravel, five feet of wet sand and gravel, two feet of saturated
sand, and limestone from 31 to 56 feet. The well was screened in
the sand and gravel and limestone and had a recorded static water
level of eight feet below the land surface (Reference 8).

A risk assessment report prepared for the IMP .Boat site by
Environmental Engineering Consultants, Inc. of Stillwater indicated
that the water table had been ocbserved at 3.5 to 12.0 feet below
ground surface across the site (Attachment 1). Groundwater flow
is presumed to be toward the west-southwest, i.e. toward the
regional groundwater discharge point, the Neosho River.

3.2: Ground Water Targets
Most of the peopulation within a 4-mile radius relies on the City

of Iola for their water supply. The Neosho river is the source for
the city's public water supply (Reference 8).

Page 152 of 206



Reference 42

There are 11 domestic wells within 4 miles of the site (Reference
8). At 2.84 persons per household (the average for Iocla
Township) (Reference 10), this equates to 31 residents. The nearest
residence having a domestic well is approximately 2200 feet south
of the southern site boundary (Figure 2).

3.3: Ground Water Conclusions

The analytical results (Attachment 2) for all groundwater samples
(Table 1) collected during the PA show levels of cadmium, lead and
selected volatile organic compounds (VOC's) to be below their
respective Kansas Action Levels (KAL's) and thus within acceptable
drinking water standards. Sample locations are depicted in Figure
3. Since the lead and cadmium in the soils have not reached
groundwater in the last 90 years, contamination of groundwater by
migration of lead or cadmium through the soil does not appear to
be an immediate threat.

TABLE 1
Nov. 1991, Organic and Heavy Metal Analytical Data - Water
IMP Boats Site
Iola, Kansas
(units in ppb)

Sample ID|Cadmium Lead DCM 1,2-DCE TCE PCE
Water 1 3.0 <20.0 12.1 ND ND ND
Tank_l 3.0 <20.0 ND 6.4 1.0 1.7
Tank 2 <2.0 <20.0 ND ND 1.7 ND

KAL 10.0 50.0 50.0 7.0 5.0 5.0

DCM = Dichloromethane - 1,2-DCE = 1,2-Dichloroethylene
PCE = Tetrachloroethylene KAL = Kansas Action Level
TCE = Trichloroethylene ND = No Detect

SECTION 4: SURFACE WATER PATHWAY

4.1: Hydrologic Setting

The Neosho River and its tributaries drain almost all the county,
with the exception of the eastern one-quarter. The Neosho River
in Allen County has an average gradient of about 1.5 feet per mile
(Kansas Water Resources Board, 1961). Surface drainage from the
site flows approximately one half-mile southwest to the Neosho
River.

7

Page 153 of 206



Reference 42 |

4.2: Surface Water Targets

There is one drinking water intake located on the Neosho River
within 15 miles downstream of theée site. This is a municipal water
supply that serves the city of Humboldt and also supplies water to
two Rural Water Districts. Humboldt has a population of 2,178
(Reference 11) and the rural water districts serve 52 residences
(Reference 12). Humboldt Township has 2.69 people per residence
(Reference 10). Therefore the total population served by surface
water within fifteen miles downstream is 2,318.

The City of Iola gets its drinking water from the Neosho River and
sells water to eight rural water districts. Its surface water
intake is approximately one-half mile upstream from the point where
surface water run-off from the site eventually enters the Neosho.
This indicates that there is no health threat to the Iola drinking
water supply as a result of run-off from IMP Boats.

There are no wetlands identified within fifteen miles downstream.
The Neosho River is used for irrigation of 1302 acres within this
same distance (Reference 13). - Figuring 1.5 people per acre
irrigated gives a total of 1953 persons affected by surface water
used in the food chain. The Neosho is also used for recreational

fishing. Aquatic species commonly caught include white bass,
spotted bass, flathead catfish, crappie, channel catfish, and
bullhead (Reference 14). The Bald Eagle, Eastern Hognose Snake,

Eastern Spotted Skunk, Flat Floater, Neosho Madtom, Northern
Crawfish Frog, Peregrine Falcon, and Redspot Chub are known or
likely to occur in Allen County. A critical habitat has -been
designated in Allen County for some of these and all of them are
listed as threatened or endangered species (Reference 15).

4.3: Burface Water Conclusions

surface soil grab samples taken at the site contained levels of
lead from 193 ppm to 42,800 ppm and cadmium from below detection
limit to 273 ppm (Attachment 1). These levels of soil
contamination along with the TCLP level indicate a potential for
migration of lead and cadmium off site with surface water runoff
to the Neosho River. This, in turn, would create a potential for:
(1) contamination of the Humboldt Public Water Supply, (2)
contamination of the food chain from vegetation grown on lands
irrigated with water from the Neosho, within fifteen miles
downstream, (3) contamination of the food chain through fish taken
from the Neosho and, (4) hazardous conditions for those threatened
or endangered species in the area and critical habitats within
fifteen miles downstream.
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SECTION 5: SOIL EXPOSURE AND AIR PATHEWAYS

5.1: Physical Conditions

The surface at the Site is covered primarily by gravel and smelter
residue. It appears likely that when the smelter was leveled the
residue, as well as the smelter waste piles, were spread over the
entire site, with the greatest quantity of residue deposited on the
southern half of the Site. :

The background soil sample, taken north of the site at the location
shown in Figure 2, contained cadmium and lead at 0.398 and 25.200
ppm, . respectively (Attachment 2). These levels are well below
those found in surface samples taken on site and present no known
health hazards.

S.2: Soil and Air Targets

IMP Boats is located in an industrial park and employs nine people.
The site is not fenced and is subject to local traffic both vehicle
and pedestrian. The nearest residential area lies about 750 feet
east of the site. The total population within a 4-mile radius of
the site is approximately 2,750 as determined by a house count from
USGS topographic maps in conjunction with References 10 and 11.

5.3: Soil ExXposure and Air Pathway Conclusions

The magnitude of lead and cadmium detections in the surface soils
on site (Attachment 1) suggests that a strong potential exists for
“airborne transport of contaminants beyond the site boundaries.
Airborne transport of fine particles off-site presents a possible
threat of exposure to humans, animals and plant 1life in the
vicinity of the site and provides another conduit for the
contaminants to reach surface water in the area. Agitation of the
surface by human activities such as construction or lawn mowing
greatly increases the 1likelihood that workers or incidental
pedestrians will receive acute exposures to the metals known to
reside on site. A direct contact threat exists for any persons who
may work on or trespass through the property.

SECTION 6: WASTE EXPOSURE SYMPTOMS

Chronic overexposure to cadmium through ingestion and/or inhalation
‘may cause irreversible lung damage, kidney disease, and affect
other organs, prostate and blood. It is considered to be a
probable human carcinogen (Attachment 3).

Chronic overexposure to lead may cause anemia, kidney damage,
impaired eyesight, lead build=-up in the central nervous system and
blood. It 1is considered to be a probable human carcinogen
(Attachment 3).
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SECTION 7: CONCLUSIONS AND RECOMMENDATIONS

7.1: Conclusions

Soil at the TIMP Boats Site is contaminated with heavy metals. This
is a result of the previous operation of a zinc smelter on what is
now IMP Boats, Inc. property. Levels of cadmium and lead have been
found in excess of state soil clean-up guidelines and Federal TCLP
standards, thus qualifying it as Hazardous Waste.

Under Superfund, the owner of contaminated property can be named

as a potentially responsible party (PRP). The PRP can be held

liable for determining the extent and degree of contamination and
eventual remediation. '

There are six underground storage tanks on site that have been
registered with the state. These tanks are not currently in
compliance with state regulations. One known open gas well exists
on site. ' '

7.2: Reconmmendations
Recommendations for the IMP Boats, Inc. Site are as follows:
1. Access to areas of surface contamination should be restricted.

2. The owner of the IMP Boats, Inc. ( a defunct corp.) property
should be identified and advised of the KDHE. findings from
this Preliminary Assessment. : '

3. The owner of the site should be informed of existing petroleum
storage tank regulations. The owner should bring the
underground storage tanks on site into compliance with State
regulations or have the tanks removed. This work must be
approved by the KDHE prior to implementation.

4. The owner of the site should plug all abandoned wells on site
following State guidelines and required supervision.

5. The potential responsible parties when identified, should be
informed of the presence of contamination at the site, and
formal agreements must be made with the KDHE to complete the
appropriate corrective actions at the site.

6. If recommendation 5. is not complied with then the KDHE
should, under the auspices of Superfund, (a) initiate a
Screening Site Inspection (SSI) to determine the extent of
hazardous contamination and (b) determine what action is
required to remediate these hazardous areas.

10
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PHASE Il ENVIRONMENTAL RISK ASSESSMENT-
IMP BOATS INC. - 10LA, KANSAS
FINAL REPORT

INTRODUCTION

A Phase I Environmental Risk ;ssessment was performed on the
property currently-occupied by IMP Boats, Inc. in JIola, Kansas by
Environmental Engineering Consultants, Inc. on November 9, 1990.
The objective of the Phase I Risk Assessment was to document the
environmental condition of the property and the adjacent area
during an inspection of the site. A detailed report was submitted.

A Phase I Environmental Risk Assessment is a qualitative
assessment of the property. A Phase II Environmental Risk
Assessment is performed if "red flags" are disclosed during the
Phase I investigation. The Phase I Environmental Risk Assessment
discovered several findings (red flags) that suggested that a
Phase II Risk Assessment was needed. These findings included:

o The property was once the site of a smelter. It is
believed that brick firing and zinc smeltering took place
on the property. A large area of waste smelter material
"located in the southwestern corner of the property became
part of the concern and thereforg needed further study.

o] The IMP BOAT property has six (6) underground storage
tanks located on the premises. All of these tanks are
between the ages of 17 and 29 years. No monitoring for
leak detection has been performed for these tanks.
Acetone, gasoline, and diesel were reportedly stored in
these tanks.

o Boat carcasses were located throughout the property.

o Resin spills were noted throughout the property
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On March 18-19, 1991, David Kincannon (Environmental Engineer)
and Wayne Helliger (Geotechnical Engineer) inspected the site and
collected soil and water samples. A backhoe was used to collect

soll samples at various depths.

The holes dﬁg by the backhoe were

left open overnight and it was found that water flowed into five
of the sample holes. The location of the sample points are shown
on Figure 1. The 'sample sites included the following:

o NE (Northeast)

o SP (Smelter Pile)
o R (Resin Spill)
o BC (Boat Carcasses)

. O NW (Northwest)

0 AT (Acetone Tanks)

Samples were collected at this point
to provide background data. However,
the results suggest that the
contamination extended to this site.

This site in the southwest corner of
the property appeared to contain
smelter waste material.

This location is near a resin spill
at the surface and is downhill from

‘two underground storage tanks.

This location is in the southeast
part of the property where the
remains of boat hulls are visible.

This area is located between the
industry and a nearby creek. It had
the lowest elevation of sites in the
northern half of the property.

This site is 1located near two
underground .storage tanks and a
hazardous waste container.
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o A, B, ¢, D, and E Surface grab samples were collected
_at various locations on thHe property
"sample A was collected in a resin
spill area behind building 7, B was
collected near chemical drums' at
building 8, Cc and D were collected
on the west side of Building 11; and
sample E was collected at the resin
spill above two underground storage
tanks.

The collected samples were bagged, marked and returned to
Environmental Engineering Consultants, Inc. (EEC) laboratories and

various analyses were conducted on the samples.

No samples were collected next to thé underground étorage
tanks. Because of the age of the tanks, it is felt that these
tanks will require removal and soil testing can be conducted at
that time to properly evaluate the conditions of the disturbed
soil.

RESULTS

The results of the ;nalysis of these samplés are provided in
the enclosed tables. The various results will be presented under
the headings of Metals, BTEX and Hydrocarbons, Priority
.Pgllutants, Cop, pH, and Moisture Content, and Geotechnical.

METALS

The samples were analyzed for cadmium, copper, lead, nickel,
and zinc. Table I gives total metal content at the various
sampling points. cCadmium, lead, and zinc concentrations were found
to be very high for the surface samples at all sampling points
except for site NW (Northwest). The concentration of metals are
expressed in ppm which is equivalent to mg/Kg of soil. The highest
concentrations found were: zinc = 84,350 ppm; lead = 42,800 ppm;
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METALS

NE o . ap

Northeast (Background) : Smelter Pile _
Sample Depth | Cadmium| Copper | Lead Nickel Zinc _ Sample Depth Lead Nickel Zinc
Number feet pPpm ppm ppm ppm ppm Number feet ppm _ppm tm
1 - 0-1 - 140 200 6,000 45 6,950 1 0-1.5 32,250 43 | 63,..3
2 2-3 140 3,300 2 3.5-4.5 60 12 3,833
3 4-5 60 1,680 3 4.5-5.5
4 7-8 . 90 2,540 4 5.5-6
5 10-11 40 1,275 5 6.5
Water 9.5 48 11,200 6 7.5
.- 7 8
¢ 8 9
9 | 95
R . BC .
Resin Spill Boat Carcasses
Sample Depth | Cadmium | Copper Lead . Nickel Zinc Sample Depth
Number | feet Number |  feot
1 0-1 1 0-1
2 1-2 2 1-2
3 2-3 3 3-4
4 4-5 4 5-6 Sandeaiite
L 5 | 7585 -
& 9-10 6 10-11 Snieaaiee
7 11-12 Water 12
Water 9 -

g
BOL = Beiow detection limit P
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TABLE |

NorthWest

Sampie Depth

Number feet
1 0-1
2 1-2
3 2-3
4 6-7
5 8-9

Water 3.5

AT

Reference 42

A B, CD,andE

Acetone Tanks

Sample Depth | Cadmium | Copper Lead Nickel Zinc

Number feet ppm ppm PPm PpPm PpPm
1 0-2 . 147 957 | 16,000 piiziii 29420
2 4-6 e

Water 9.5 g

i
BOL = Below datection imit
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“Surface Grab Samples

Sample Depth | Cadmium | Copper Lead Nickel " Zinc

Number feet ppm ppm ppm ppm pPpm
A 0-1 30 152 4,170
B 0-1 e 36 1,220 |
C 0-1 273 742 44,075
D 0-1 110 1,455 47,650 |
E 0-1 190 772 39,5 |

'
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y-” copper = 5,000 ppm; cadmium = 273 ppm; and nickel = 45 ppm. All
! concentrations except for Nickel are very high. The level of the
v metals decrease with the depth of the sample. This indicates that
the main source of contamination is on the surface and that the
¢ metals are moving downward with rainfall infiltration and the
concentrations of metals at subsurface aepths have reached levels
of éoncern. In addition, the water samples have metal

. concentrations at levels of concern.

! In addition to the measurement of total metal content of the
: samples, the Toxicity Characteristics Leaching Procedure (TCLP)
was performed on the surface samplé at sité SP (Smelter Pile).
The TCLP is designed to determine the mobility of organic and
inorganic contaminants present in'liquid; soil, and multiphasic
wastes. It was used here to determine the mobility of the metals
present in the soils. The TCLP is also used to determine whether
f or not a material should be classified as hazardous. The results
of the TCLP on the SP sample is given in Table II. Cadmium, lead,
and zinc all are very high. These values are: cadmium = 2.0 mg/1l;
lead = 200 mg/l; and zinc = 356 mg/l.

BTEX AND HYDROCARBONS

No BTEX (benzene, toluene, ethylbénzene, or.xylenes) were
found in the samples analyzed. However, four(4) unidentified
hydrocarbons peaks were observed. The relative quantities of these
compounds are shown in Table III. The unidentified compounds are
] listed as A, B, C, and D. The quantity of the compound'observed
at the surface sample of the NE (Northeast) site has been given a
value of 1.00; The quantities of all other samples are relative

to this wvalue. The concentrations of these unidentified

hydrocarbons appear to be low..
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_TABLEN - - -
TCLP TEST FOR METALS
Concentration

mg/!

Cadmium
Copper
Nickel
Lead
Zinc
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TABLE I

BTEX AND HYDROCARBONS

NE 3-. ‘NW

Northeast (Background) NorthWest :
Sample Depth A B C D .| Sample Depth A B C D
Number feet Number feet '
1 0-1 1 0-1
2 2-3 2 1-
3 4-5 3 2-3
4 7-8 4 6-7
5 10~11 5 8-9
Water 9.5 Water 3.5
4
BC :
Boat Carcasses
Sample | Depth A B C D : ' .
Number feet ' )
1 0-1
2 1-2
3 3-4 ‘ '
4 5-6
5 7.5-8.5
6 10-11
Water- 12

BDL =~ Beiow datestion limit
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PRIORITY POLLUTANTS

- —

.

A 1list of the priority pollutants (Organic Toxic Pollutants)
that were analyzed for are given in Table IV. No volatile or
Base/Neutral compounds were observed in the samples. However, some
acid compounds were observed. These included 4-nitrophenol'(ifNP)
and four (4) unidentified compéunds. The concentration of the 4-
nitrophenol was determined. Dete;mination of the concentrations
of the uﬁidentified compounds was beyond the scope of this
assessment. However, their relative concentrations are presented.
These results are presented in Table V. The concentrations of the
unidentified compounds are greatér'at the BC, SP, and R sample
sites than at the NE (Background) site. It does not appear that
the concentratlons observed are of concern.

COD, pH, AND MOISTURE CONTENT

The COD (Chemical Oxygen bemand)( pH, and moisture content of
the samples were also determined. The COD is a test that measures
the gquantity of organic material present. The results are
presented in Table VI. These analyses showed nothing significant.

GEOTECHNICAL

Selected 5011 samples were tested for physical properties
pertinent to englneerlng cla551fication Descriptlve logs of the
test pits and a summary of the laboratory test results are
presented in Table VII & VIII. Results from the field
reconnaissance and pit excavations, laboratory testing and other
descriptions of subsurface data are used to provide the generalized
description and pertinence of the near surface soils at the Imp

Boat facilities for the environmental assessment.
The surface topography is level with surface water drainage

control by streets, ditches and natural drainageways. There is
evidence that much of the site has been graded and filled to
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Voiatiles

acrolein

acrylonitrile

benzene

bromoform

carbon tetrachloride
chlorobenzene
chlorodibromomethane
chloroethane _
2-chlioroethylvinyl ether
chloroform :
dichlorobromomethane
1,1-dichloroethane
1,2-dichiorosethane
1,1-dichloroethylene
1,2-dichloropropane =
1,3-dichloropropylene
ethylbenzene

methyl bromide

methyl chloride
-methylene chloride
1,1,2,2-tetrachloroethane
tetrachloroethylene
tcluene
1,2~trans~dichioroethylene
1,1,1-trichloroethane
1.1,2-trichloroethane
trichloroethylene

vinyl chloride

TABLE IV

Acid Compounds.

2-chlorophenol
2,4-dichlorophenoi -
2,4—dimethylphenoi
2,6~dinitro-o-cresol
2,4~dinitrophenoi
2~nitrophenol
4-nitrophanol
p-chloro-m-cresol
pentachiorophenol
phenot -
2,4,6-trichiorophenol

Base/Nsutral

acenapithene
acenaphthylene

anthracene

bezidine -
benzo(a)anthracene
benzo(a)pyrene
3,4~bernzofluoranthens .
benzo(ghi)perylene
benzo(k)fluoranthene
bis(2-chioroethoxy)methane
bis(2-chloroethyi)ether
bis(2-chloroisopropyl)ether
bis(2-ethythexyl)phthalate
4-bromophenyl phenyl ether

Reference 42

PRICRITY POLLUTANTS

Basse/Nuetral (cont.)

butylbenzyl phthaiate
2-chloronaphthalens
4~chlorophenyl phenyl ether
chrysene
dibenzo(a,h)anthracene
1,2-dichlorobenzene
1,3-dichlorobenzane
1,4-dichiorobenzens
3,3~dichlorobenzidine

~ diethyl phthalate

dimethyl phthalate
di-n-butyl phthaiate
2,4-dinitrotoluene
2,6-dinitrotoluene . - ’
di~n-octyi phthalate
1,2-diphenylhydrazine {as azobenzene)
fluroranthene

fluorene !
hexachlorobenzene
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
indeno(1,2,3-cd)pyrene
isophorone

napthalene

nitrobenzene
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
phenanthrene

pyrene
1,2,4—-trichlorobenzen
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PRIORITY POLLUTANTS -
ACID COMPOUNDS '

NE N BC

Northeast (Background) - Boat Carcasses : -
Sample | Depth | 4-NP A B C D Sample | Depth
Number ' Number feet

1 1 0-1 .

2 2 1-2

3 3 3-4

4 4 5-6

5 5 7.5-8.5
Water 6 10-11
: "Water 12

SP .- R .

Smelter Pile Resin Spill
Sample Depth 4-NP A ‘B C D Sample
Number feet mg/Kg " Number

2 3.54.5 2

3 4.5-55 3

4 5.5-6 4

5 6.5 5

6 7.5 6
7 8 7

8 9 Water
9 9.5

BDL = Balow detection limit
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Reference 42
TABLE VI -

COD, pH, AND MOISTURE COI:JTENT

.

NE - SP

Northeast (Background) ' Smelter Pile .
Sample Depth COD pH | Moisture Sample Depth COD pH ' | Moisture
Number feet ppm s.u. |Content Number feet _ppm s.u. |Content

1 - 0-1 1,520 8.1 23% ' 1 0-1.5 1,718 6.6 18%
2 2-3 174 5.0 23% 2 3.5-4.5 210 6.6 24%
3 4-5 49 5.2 17% 3 4.5-55
4 7-8 102 5.3 19% 4 5.5-6
S 10-11 48 - 8.0 16% 5 -8.5
Water 9.5 7.0 B 6 75
7 8
8 9
9 9.5

R . . BC

Resin Spill ~ Boat Carcasses.

Sample Depth CGoD pH Moisture Sample Depth COD © pH Moisture 4
Number feet ppm s.u. |Content ' Number feet ppm s.u. |Content

1 0-1 919 6.5 23% 1 - 0-1 - 2,023 7.2 13%

2 1=2 568 6.4 | 14% 2 1-2 42 6.5 12%

3 2-3 3 34 372 6.4 23%

4 4-5 4 5-6 E R S5

5 6-7 5 7.5-8.5 . 17%

6 9-10 6 10-11 117 7.9 18%

7 11-12 Water 12 6 8.1 M
Water 9

804 ~ Bolow detection Imit
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TABLE Wi
| Reference 42

NW | i A,B,C,D,and E

NorthWest _ ' Surface Grab Samples
Sample | Depth COD pH - | Moisture ' Sample Depth COD pH Moisture
Number feet ' Number feet ppm | s.u. |Content
1 0-1 A . 0-1 | 342 7.9 13%
2 1-2 B 0-1 196 8.1 11%
3 2-3 C 0-1 2,089 7.7 19%
4 6-7 D 0-1 4,539 7.1 - 24%
5 8-9 E 0-1 1,403 7.0 21%
Water 3.5
AT
Acetone Tanks ’
Sample Depth CoD pH Moisture _
Number feet PPmM s.u. [Content . ‘
1 0-2 2,264 7.6 18%
2 4-6 267 7.4 21% )
Water 9.5 0 8.0 [ i

BOL = Below detection Iimit

Page 176 of 206



Reference 42

TABLE VII - -
SP - - o
Smilter Pile
Depth [Material Description
0-3.5 Fill, Clinkers with some black and reddish
. |orange fine sand
3.5- 4.5 Grayish black silty clay
4,5~ 6.0 Black clay
6.0-11.0 Mottied grayish brown with orange clay
8 ft, grades blocky structure and crumbles
11 1t, grades more orange

No water observed

R _ ’ .
Resin Spill : )
Depth |Material Description
0-2.0 Fill, clinkers with black fine sand
2.0- 3.5 Grayish black silty clay
3.5-7.0 Light gray clay/silty clay
7.0-12.0 Mixed gray and orange silty clay

8 ft, crumbles
9 ft, grades more silt
10 ft, mixed silt and clay lenses

_ Water stabllized at 9 ft.

BC

Boat Carcasses

Fill, clinkers with black fine sand
Gray silty clay with some fine to medium sand
Black coarse sandstone
Black slightly clayey silt

5 fi, grades more clay

6.5- 9.5 Gray silty clay

9.5-12.0 Mottled gray and orange silly clay

Water stabilized at 12 it.
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T_ABLE Vil (cont.)

Reference 42

NW
North West :
Depth Material Description
0-1.0 Topsoil, black silt .
1.0- 3.5 Dark grayish brown and biack silty.clay
3.8-5.0 Mottled gray and orange siity clay
5.0-7.0 Mottled light gray and orange silty clay
crumbles with hand pressure
7.0- 9.0 Mottled gray and orange silty clay
9.0-10.0 Light gray slity sand-sandy silt saturated
10.0-10.5 Mottled light gray. and orange siity clay with
occasional sand seam
Water stabilized at 3.5 {t.
NE
North East
Depth |Material Description

0-1.0 Fill, black silty clay with bricks and
some lumber
1.0- 2.0 Black silt with trace of clay
2.0-4.0 Black silty clay
4.0- 6.0 Grayish brown silty clay crumbles
6.0-10.0 - {Mottled orange and gray silty clay crumbles
10.0-11.5 Orange and gray silty clay
Water stabilized at 9.5 ft,
AT
Acetone Tanks
Depth  [Material Description

0-3.5 Fill, black silty sand-sandy silt with clinkers
~35-65 Dark gray and black clay
4.5 ft, grades some orange
6.5-11.0 Mottled orange and gray clay
8 ft, grades more gray and crumbles
11.0-12.0 Gray silty clay crumbles

Water stabilized at 9.0 it.
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TABLE Vil

SUMMARY OF LABORATORY TEST RESULTS

Test Pit Depth Moisture | Liquid Plastic Plasticity
Designation (ft) Content Limit Limit Index

BC 10.5 227 - 47 . 16 31

NW 2.5 228 |- 44 | 18 26
NW - 8.5 24.6 a9 16" 23
NE 4.5 23.0 42 17 : 30
NE 7.5 25.0 47 15 19
AT 5.0 33.2 61. 21 40
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Reference 42

accommodate the many buildings and exterior pavements. The south
and southwest portion of the site has mounds of smelter waste from

previous activities.

The shallow subsurface profile at the site is dominated by the
presence of residual clayey soils formed by weathering of
underlying Pennsylvanian shales. Engineering classifications are
silty clay and clay soils. These‘hedium to high plasticity soils
have moderate to high volumetric change when subject to varying
moisture conditions. The lower extremes of some of the test pitse
“revealed silty and sandy clays, and other'data”indicate mixtures
of-gravel and clays at depths of 12 to 20 feet. Although the test
pits were excavated to a maximum ‘depth of 12.0 feet, other data
indicated that the shale is at depths of approximately 20 to 25

feet.

Shallow groundwater, 3.5 to 12.0 feet-below ground surface,
was observed at the site and reported as a general occurrence in
other parts of the city. The field exploration was conducted on
March 18-19, 1991. Variations, perhaps'5 feet or more, of vertical
groundwater position can be expected in shallow agquifers and
usually coincide with yearly precipitation patterns. Also, the
gradient of shallow groundwater reflects the areal ground surface.
It appears' that the underlying shale is an aquitard and the
groundwater moves laterally between the ground surface and the

underlying shale. S e

Although the subsurface soils are clays and silty clayé, the
groundwater flow was significantly greater than would be expected
from dgeneralized engineering relationships between soil
classification and permeability. The inflow of water during test
pit excavation was noticeable and fairly rapid when the phreatic
surface was reached. The surface clay soils, 1 to 4 feet depth,
had an apparent higher shear strength than the soils 4 to 10 feet
in depth. The texture of the intermediate clays would crumble with
slight hand pressure but became tough to very tough upon remolding,
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E.C. IMC. ) ’ B1.30.1237 11:33

much like the clays at the surface. This observation could be
explained by the previous stress history influenced by
deterioration of the rock bonds and scil shrinkage from
desiccation. The overall importance of 'this_ observation is the
ability of the subsurface materials to readily allow groundwater
flow through the subsurface seoils above the shallow shale bedrock.

L}

DISCUSSION Of RESULTS

The act of declaring a site hazardous 1is reserved to the
appropriate govermnmental agency. One test used by regulatory
agencies is the TCLP. Table IX provides the regulatery level for
metals and a comparison with the results of this assessment. A
material is considered hazardous when the TCLP for that material
exceeds thesea regulatory levels. If the requlatory levels in Table
IX for cadmium and lead are compared with the TCLP values
determined in this assessment, it is seen that the cadmium and lead
levels in the sample analyzed was 2.0 mg/l and 200 mg/l
respectively which exceeds the regulatory levels of 1.0 mg/l for
cadmium and 5.0 mg/l for lead and the g0il material on site Qould
most likely be classified as Hazardous. There is no regulatory
level for iinc, however, it is seen that the level of zinc is 356
mg/1l which is wvery high.

Table X provides typical concentrations of metals in soils
and it was found that cadmium, lead, and zinc concentrations in the
samples analyzed greatly exceeded the typical concentrations. This
indicates that metal contamination occurs at the site.

Tabkle XI provides the Sludge Disposal regulations for Metals
that have been established by the State of Texas. The Texas
regulations are used here, because at this time Kansas has not
adopted sludge requlations comparable with these, however, it is
expected that they will in the near future. If the results
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TCLP EXTRACTION REGULATORY LEVEL

TABLE |

TYPICAL CONCENTRACTIONS OF METALS

Regulatory Leve! Site Concentration
/]
Cadmium 1.0 2.0
Copper none 22.0
Nlickel none 01 -
Lead 5.0 200.0
Zinc none . 356.0
TABLE X

Typical Valus Range
Metal mg/kg mg/kg
Cadmium 0.06 0.01-7
Copper - 20 2-100
Lead 10 2-200
Nickel 40 10 - 1000
Zinc 50 10 - 300
TABLE XI

STATE OF TEXAS SLUDGE DISPOSAL REGULATIONS FOR METALS

Reference 42

Pollutant

Sludge Limit
mgrkg

Surface Sample
Site SP
mg/kg

Cadmium - 25

Copper 1,000
Lead 500
Nickel 200
Zlnc_ 2,000
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Reference 42

presented in Table II are compared with these values, it is seen
that the site values greatly- exceeded those Ellowed_}of sludge
disposal. Again, this indicates that the metal content in the
soils at the IMP BOAT site are very high.

The analysis of the samples indicate no problems with organic
contamination. However, it must be recognized that samples were
not collected next to the underground storage tanks. There could
be organic contaminates in the vicinity of the underground storage

tanks.

CONCLUSIONS

This Phase II Environmental Risk Assessment for the property
océupied by IMP Boats, Inc. has shown that the metal content such
as cadmium, lead, and zinc exceed acceptablé levels and it is
possible that this site could be classified as a hazardous site.
If it was to be classified as hazardous, the property would be
required to be cleaned by removing the contaminated soil and
disposing of the soil in an apprVed'hazardous wastes landfill.
The estimated cost for removal of contaminated soil, disposal in
an approved hazardous waste site, and replacement of soil is
$120,000 - $160,000 per acre per foot of depth. |
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" ATTACHMENT 2
LABORATORY ANALYSIS
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KANSAS DEPARTMENT OF HEALTH AND ENVIRON
Kans Health & Environmental ILg 'ratgzé*erenc'e 42
Organic Chemistry Laboratory
Topeka, Kansas 66620

GC/MS  ANALYSIS  REPORT

Report To: DANNY COOPER-BER - ' Lab Number: 2024690C
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 . Report Date: 11-25-91

SAMPLE COLLECTION INFORMATION

Site ID No.: Program Code: ER Sample Type: WATER

" Collection Site: TIOLA WATER 1
Collected By: BER-COOPER Date: 11-12-91 Time: 1530

RESULTS OF ANALYSIS

PURGABLE ORGANICS Concentration Reporting Limit
' (UG/L) ' (UG /L)

CHLOROMETHANE _ . NOT DETECTED ' 5.0
BROMOMETHANE NOT DETECTED 1.2
VINYL CHLORIDE : NOT DETECTED 0.8
CHLOROETHANE _ NOT DETECTED 3.7
DICHLOROMETHANE : 12.1 , 0.9
1,1-DICHLOROCETHYLENE NOT DETECTED 0.6
1,1-DICHLOROCETHANE NOT DETECTED 0.5
TRANS &/OR CIS 1,2-DICHLOROETHYLENE NOT DETECTED. - 0.5
TRICHLOROMETHANE (THM) NOT DETECTED - 0.5
1,2-DICHLOROETHANE NOT DETECTED 0.6
1,1, 1-TRICELOROETHANE _ NOT DETECTEPD 0.7
TETRACHLOROCMETHANE NOT DETECTED 0.7
BROMODICHLOROMETHANE (THM) NOT DETECTED 0.5
1,2~DICHLOROPROPANE NOT DETECTED 0.5
TRANS 1, 3-DICHLOROPROPENE NOT DETECTED 0.8
TRICHLOROETHYLENE NOT DETECTED 6.6
BENZENE NOT DETECTED 0.5
DIBROMOCHLOROMETHANE (THM) NOT DETECTED 0.7
CISs 1,3-DICHLOROPROPENE NOT DETECTED 0.9
1,1,2-TRICHLOROETHANE : : NOT DETECTED 0.6
BROMOFORM (THM) NOT DETECTED 1.5
1,1,2,2-TETRACHLOROETHANE - NOT DETECTED 0.6
TETRACHLOROETHYLENE _ NOT DETECTED 1.1
TOLUENE: NOT DETECTED 0.5
CHLOROBENZENE NOT DETECTED 0.5
ETHYLBENZENE NOT DETECTED 0.7
META-XYLENE - . : NOT DETECTED 0.6
ORTHO &/OR PARA-XYLENE NOT DETECTED 0.6
1,3-DICHLOROBENZENE NOT DETECTED 1.0
1,2-DICHLOROBENZENE NOT DETECTED 1.0
1,4-DICHLOROBENZENE NOT DETECTED 1.0

Comment: THE SAMPLE WAS RECEIVED WITH THE SEPTUNM UPSIDE DOWN. THIS MAY HAVE
RESULTED IN THE LOSS OF VOLATILES. ONE UNIDENTIFIED COMPOUND WAS

INDICATED.
Analyst: RICHARD L. PIERCE A%bpf | Roger H. Carlson, Ph.D., Director
B
*';g {’Wﬂ, o5 B vlg"z}
NOV 2 6 1991
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KANSAS DEPARTMENT OF HEALTH AND ENvIRonm@ference 42
Kane Health & Environmental Li »ratory
Organic Chemistry Laboratory
Topeka, Kansas 66620

GC/MS  ANALYSIS  REPORT

Report To: DANNY COOPER-BER Lab Number: 2024700C
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 _ Report Date: 11-25-91

SAMPLE COLLECTION INFORMATION

Site ID No.: Program Code: ER Sample Type: WATER
Collection Site: IOLA TANK 1
Collected By: BER-COOPER bate: 11-12-91 Times: 1330

RESULTS OF ANALYSIS

PURGABLE ORGANICS Concentration Reporting Limit
(UG/L) (UG/L)
CHLOROMETHANE NOT DETECTED 5.0
BROMOMETHANE NOT DETECTED 1.2
VINYL CHLORIDE NOT DETECTED 0.8
CHLOROETHANE _ NOT DETECTED 3.7
DICHLOROMETHANE NOT DETECTED 0.9
1, 1-DICHLOROETHYLENE _ NOT DETECTED 0.6
1, 1-DICHLOROETHANE NOT DETECTED 0.5
TRANS &/OR CIS 1,2-DICHLOROETHYLENE 6.4 0.5
TRICHLOROMETHANE (THM) NOT DETECTED 0.5
1,2-DICHLOROETHANE . NOT DETECTED 0.6
1,1,1-TRICHLOROETHANE NOT DETECTED 0.7
TETRACHLOROMETHANE NOT DETECTED 0.7
BROMODICHLOROMETHANE (THM) NOT DETECTED 0.5
1,2-DICHLOROPROPANE NOT DETECTED 0.5
TRANS 1, 3-DICHLOROPROPENE 'NOT DETECTED 0.8
- TRICHLOROETHYLENE 1.0 - 0.6
BENZENE NOT DETECTED 0.5
DIBROMOCHLOROMETHANE (THM) NOT DETECTED 0.7
CIS 1,3-DICHLOROPROPENE NOT DETECTED 0.9
1,1,2-TRICHLOROETHANE NOT DETECTED 0.6
BROMOFORM (THM) NOT DETECTED 1.5
1,1,2,2-TETRACHLOROETHANE NOT DETECTED 0.6
TETRACHLOROETHYLENE 1.7 1.1
TOLUENE NOT DETECTED 0.5
- CHLOROBENZENE NOT DETECTED 0.5
ETHYLBENZENE ' NOT DETECTED 0.7
META-XYLENE NOT DETECTED 0.6
ORTHO &/OR PARA-XYLENE NOT DETECTED 0.6
1, 3-DICHLOROBENZENE NOT DETECTED 1.0
1,2-DICHLOROBENZENE NOT DETECTED 1.0
1,4-DICHLOROBENZENE NOT DETECTED 1.0

Comment: METHYL TERT. BUTYL ETHER (MTBE) WAS INDICATED TO.BE PRESENT.

Analyst: RICHARD L. PIERCEA%U%7 Roger H. Carlson, Ph.D., Director

&
\.&Ewwh~;& j’géﬁw

HOV 2 6 199
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KANSAS DEPARTMENT OF HEALTH AND EnvIronfR@ference 42
Kans Health & Envirxonmental L& ~ratory
Organic Chemistry Laboratc.y
Topeka, Kansas 66620

GC/MS  ANALYSIS  REPORT

Report To: DANNY COOPER-BER Lab Number: 2024680C
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 Report Date: 11-25-91

SAMPLE COLLECTION INFORMATION

Site ID No.: ' - Program Code: ER Sample Type: WATER
Collection Site: IOLA TANK 2

Collected By: BER-COOPER ~ Date: 11-12-91 Time: 1730

RESULTS OF ANALYSIS

PURGABLE ORGANICS Concentration Reporting Limit
. (UG/L) . (UG/L)
CHLOROMETHANE NOT DETECTED 5.0
BROMOMETHANE . NOT DETECTED 1.2
VINYL CHLORIDE : NOT DETECTED 0.8
" CHLOROETHANE NOT DETECTED 3.7
DICHLOROMETHANE NOT DETECTED: 0.9
1,1-DICHLOROETHYLENE NOT DETECTED 0.6
1,1-DICHLOROETHANE NOT DETECTED 0.5
TRANS &/OR CIS 1,2-DICHLOROETHYLENE NOT DETECTED 0.5
TRICHLOROMETHANE (THM) : NOT DETECTED 0.5
1,2-DICHLOROETHANE NOT DETECTED 0.6
1,1,1-TRICHLOROETHANE NOT DETECTED 0.7
TETRACHLCROMETHANE : NOT DETECTED 0.7
BROMODICHLOROMETHANE (THM) NOT DETECTED 0.5
1,2-DICHLOROPROPANE NOT DETECTED 0.5
TRANS 1,3-DICHLOROPROPENE NOT DETECTED 0.8
TRICHLORCETHYLENE _ 1.7 0.6
BENZENE : ' NOT DETECTED 0.5
DIBROMOCHLOROMETHANE (THM NOT DETECTED 0.7
CIS 1,3-DICHLOROPROPENE NOT DETECTED 0.9
1,1,2-TRICHLOROETHANE NOT DETECTED 0.6
BROMOFORM (THM) NOT DETECTED 1.5
1,1,2,2-TETRACHLOROETHANE NOT DETECTED 0.6
TETRACHLOROETHYLENE NOT DETECTED 1.1
TOLUENE _ NQOT DETECTED 0.5
CHLOROBENZENE NOT DETECTED 0.5
ETHYLBENZENE NOT DETECTED 0.7
META~-XYLENE NOT DETECTED 0.6
ORTHO &/OR PARA-XYLENE NOT DETECTED 0.6
1,3-DICHLOROBENZENE NOT DETECTED ‘1.0
1,2-DICHLOROBENZENE NOT DETECTED 1.0
1,4-DICHLOROBENZENE NOT DETECTED 1.0

Comment: TRACE LEVEL OF ONE UNIDENTIFIED COMPOUND WAS INDICATED.

Analyst: RICHARD L. PIERCE ﬁﬁf’ Roger H. Carlson; Ph.D., Director

RECEIVED

NOV 2 6 1901

sURBAL e
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KANSAS HEALTH AND ENVIRONMENTAL LABORATORY
Department of Health and Environment
Inorganic Chemistry Laboratory it
Bldg. 740, Forbes Field, Topeka, KS 66620-8420 ,ﬁfﬁﬂﬁb'vj
(913) 296-1657 ENVIEONMENTAL
REMEDIATION

BEC - 2 1991

RESULTS OF LABORATORY ANALYSES

Report To: DANNY COOPER-BER Lab Number: 201090PT
Address: Lab Acct Code: BER
Env Ac¢ct Code: ER

Locality: IOLA Water |
Collected By: COOPER . Time: 1530 Depth: %k%*
Site ID: Matrix: Water Date Collected: 11-12-91
_ Date Received: 11-13-91
Comments: Date Reported: 11-27-91

Results Expressed In Milligrams/Liter

Copy To: File

* % * * * % *

Page 189 of 206

Total Hard. PH (Units) NA Aluminum LT 0.026
(Caco3) NA  Turbidity (NTU) NA  Antimony LT 0.01
Calcium 71.720 Spec. Conductance ' Arsenic LT 0.021
Magnesium 15.149 {(micromhos/cm) NA Barium 0.118
Sodium 64.083 T. Dissclved Solids NA Beryllium LT 0.001
Potassium 1.34 Total Phosphorus (P) NA Cadmium 0.003
Silica (S5i02) 13.446 Chromium LT 0.003
Total AlkK. Boron 0.069 Cobalt 0.048
{Cac0o3) NA Dissolved Oxygen NA Copper 0.021
Chloride NA  BOD : NA Iron 0.020
Sulfate NA CcOD NA Lead LT .0.02
Nitrate (N) NA  CBOD NA  Manganese 4.057
Nitrite NA  Ammonia (N) NA  Mercury NA
Fluoride NA T, Sus. Solids NA  Molybdenum 0.019
: Corrosivity (LI) NA  Nickel 0.031
Cyanide NA  Kjeldahl Nitrogen NA Selenium LT 0.03
Oil/Grease NA  Chromium (+6) NA Silver LT 0.004
Phenols NA Tin NA Thallium LT 0.015
TDP NA MBAS NA Vanadium LT 0.003
Sulfide NA  Flash Pt (Celsius) NA Zinc 1.508
Total Coliform NA
Fecal Coliform NA
Fecal Strep NA
Chemist: JKR NA - Not Analyzed LT - Less Than
* ) %* * * * * * * * - % * * * * * * * *



Report To:
Address:

Locality:
Collected By:
Site ID:

Comments:

Total Hard.
(CaCco03)
Calcium
Magnesium
Sodium
Potassium

Total Alk.
(CaC03)
Chloride
Sulfate
Nitrate (N)
Nitrite
Fluoride

Cyanide
0il/Grease
Phenols
TDP :
Sulfide

Total Coliform
Fecal Coliform
Fecal Strep
Chemist: JKR

* * * * *

Copy To: File

Reference 42

KANSAS HEALTH AND ENVIRONMENTAL LABORATORY 7§‘f1§3§
Department of Health and Environment
Inorganic Chemistry Laboratory

Bldg. 740, Forbes Field, Topeka, KS 66620- 8420._.:f" &wdggk‘
(913) 296 1657 " e
RESULTS OF LABORATORY ANALYSES
DANNY COOPER-BER~" - Lab Number: 201091PT

Lab Acct Code: BER
Env Acct Code: ER

I0LA “Yawk |
COOPER , ' " Time: 1330 Depths: #*%*
Matrix: Water Date Collected: 11-12-91

Date Received: 11-13-91
Date Reported: 11-25-91

Results Expressed In Milligrams/Liter

pH (Units) NA  Aluminum 0.04
NA  Turbidity (NTU) NA" Antimony 0.02
175.639 Spec. Conductance ' Arsenic LT 0.021
41.700 (micromhos/cm) NA  Barium 0.053
178.239 T. Dissolved SOlldS NA Beryllium LT 0.001
0.75 Total Phosphorus (P) “NA  Cadmium 0.003
Silica (Si02) 14.278 Chromium 0.004
Boron 0.036 Cobalt 0.007
NA Dissolved Oxygen NA Copper 0.028
NA BOD ' NA Iron 0.046
NA COD - NA Lead LT 0.02
NA CBOD NA Manganese 1.439
NA  Ammonia (N) NA  Mercury NA
NA T. Sus. Solids NA  Molybdenum 0.025
: Corrosivity (LI) NA  Nickel 0.015
NA  Kjeldahl Nitrogen NA  Selenium LT 0.03
NA  Chromium (+6) NA  Silver LT 0.004
NA Tin NA  Thallium LT 0.015
NA MBAS ' Na Vanadium LT 0.003
NA  Flash Pt (Celsius) NA  Zinc .0.235
NA
NA
NA
NA - Not Analyzed : : LT -~ Less Than

* * * * * * * %* * * * * * * * * * * . * * *
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Report To:
Address:

Locality:
Collected By:
Site ID:

Comments: SAMP

Total Hard.
(CaCo3)

Calcium

Magnesium

Sodium

. Potassium

Total Alk.
(€aco3) -
Chloride
Sulfate
Nitrate (N)
Nitrite
Fluoride

Cyanide:-
‘0il/Grease
Phenols
TDP
Sulfide

Total Coliform
Fecal Ceoliform
Fecal Strep

Chemist: JKR

* * * * *

Copy To: File

Reference 42

KANSAS HEALTH AND ENVIRONMENTAL LABORATORY

Department of Health and Environment ﬁﬂ\i?éigﬁg
Inorganic Chemistry Laboratory
Bldg. 740, Forbes Field, Topeka, KS 66620-8420 Sseal .
(913) 296-1657 INVIRONMENTAL
EELMETHATION
RESULTS OF LABORATORY ANALYSES ’
DANNY COOPER-BER <~ Lab Number: 201092PT
Lab Acct Code: BER
Env Acct Code: ER
IOLA TANK 2
COOPER Time: 1730 Depths: #*#*%%
Matrix: Water Date Collected: 11-12-91
Date Received: 11-13-91
LE FILTERED .Date Reported: 11-25-91
ok ok ko k x Kk * k K * Kk KX k *x k k K * *
Results Expressed In Milligrams/Liter
PH (Units) NA . Aluminum LT 0.026
NA Turbidity (NTU) NA Antimony 0.01
154.347 Spec. Conductance Arsenic LT 0.021
23.032 (micromhos/cm) NA  Barium 0.209
54.565 T. Dissolved Solids Na Beryllium LT . 0.001
2.52 Total Phosphorus (P) NA  Cadmium LT 0.002
Silica (Si02) 17.195 Chromium 0.003
Boron . 0.108 Cobalt 0.023
NA  Dissolved Oxygen NA  Copper 0.014
NA  BOD ' NAa Iron 0.787
NA CcOD NA Lead LT 0.02
NA  CBOD NA  Manganese ' 3.301
NA Ammonia (N) NA Mercury NA
NA T. Sus. Solids NA Molybdenum 0.010
Corrosivity (LI) NA  Nickel LT 0.007
NA  Kjeldahl Nitrogen NA  Selenium LT 0.03
NA  Chromium (+6) NA Silver LT 0.004
NA Tin NA Thallium LT 0.015
NA MBAS NA Vanadium LT 0.003
NA Flash Pt (Celsius) NA Zinc 0.708
NA
NA
NA

NA - Not Analyzed LT - Less Than

* % * * %
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Reference 42

KANSAS HEALTH AND ENVIRONMENTAL LABORATORY

Department of Health and Environment - HOY 27 1664
Inorganic Chemistry Laboratory
Bldg. 740, Forbes Field, Topeka, KS 66620-8420  uyijxinu .

(913) 296-1657 ENVIRONMENTA

REMEDIATIOM
RESULTS OF LABORATORY ANALYSES
Lab Number: 201089PT

Report To: DANNY COOPER-BER?

Address: Lab Acct Code: BER
Env Acct Code: ER -
Locality: IO0LA BG SOIL
Collected By: COOPER Time: **** Depth: 1.5
Site ID: Matrix: Soil Date Collected: 11-12-91
Date Received: 11-13-91
Comments: Date Reported: 11-26-91

ACID LEACH ANALYSIS COMPLETE.

* * * * * * * * * * * * * * * * * * * * * * * * * *

Results Expressed in Milligrams/Kilogram

Jopy To: File
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Total Hard. pPH (Units) NA  Aluminum 11615.06
(CaC03) NA  Turbidity (NTU) NA  Antimony LT 1.0
Calcium 3671.312 Spec. Conductance Arsenic ' 9.033
Magnesium 1128.090 (micromhos/cm) NA  Barium 30.610
Sodium 163.764 T. Dissolved Solids NA Beryllium 0.837
Potassium 474.89 Total Phosphorus (P) NA  Cadmium 0.398
Silica (Si02) 6726.506 Chromium 12.458
Total Alk. Boron : 5.997 Cobalt 4.208
(CaCo3) NA Dissolved Oxygen NA  Copper 9.769 .
Chloride- Na BOD NA Iron 8495.561
Sulfate NA COD NA  Lead 25.200
Nitrate (N) NA CBOD : NA Manganese 72.767
Nitrite NA  Ammonia (N) NA  Mercury 0.0500
Fluoride NA T. Sus. Solids NA  Molybdenum 0.299
' Corrosivity (LI) NA  Nickel - 7.527
Cyanide NA Kjeldahl Nitrogen NA Selenium LT 3.0
0il /Grease NA  Chromium (+6) NA  Silver LT - 0.4
Phenols NA Tin NA Thallium LT 1.5
TDP NA MBAS NA Vanadium- 13.089
Sulfide NA  Flash Pt (Celsius) NA  Zinc 85.319
Total Coliform NA
- Fecal Coliform NA
Fecal Strep NA
. Chemist: JKR NA - Not Analyzed LT -~ Less Than
* * * * * * * * * * * * * * * * * % * * * * * *
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10.5 Hazardous Substance Information
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ATSDR

AGENCY FOR TOXIC SUBSTANCES
AND DISEASE REGISTRY

LEAD
CAS # 7439-92-1

Division of Toxicology and Environmental Medicine ToxFAQs™

September 2005

This fact sheet answers the most frequently asked health questions (FAQs) about lead. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS: Exposure to lead can happen from breathing workplace air or
dust, eating contaminated foods, or drinking contaminated water. Children can
be exposed from eating lead-based paint chips or playing in contaminated soil.
Lead can damage the nervous system, kidneys, and reproductive system. Lead
has been found in at least 1,280 of the 1,662 National Priority List sites
identified by the Environmental Protection Agency (EPA).

‘What is lead?

Lead is a naturally occurring bluish-gray metal found in
small amounts in the earth's crust. Lead can be found in all
parts of our environment. Much of it comes from human
activities including burning fossil fuels, mining, and -
manufacturing.

Lead has many different uses. It is used in the production of
batteries, ammunition, metal products (solder and pipes), and
devices to shield X-rays. Because of health concerns, lead
from gasoline, paints and ceramic products, caulking, and
pipe solder has been dramatically reduced in recent years.
What happens to lead when it enters the

environment?

0 Lead itself does not break down, but lead compounds are
changed by sunlight, air, and water.

0 When lead is released to the air, it may travel long
distances before settling to the ground.

O Once lead falls onto soil, it usually sticks to soil
particles.

O Movement of lead from soil into groundwater will depend
on the type of lead compound and the characteristics of the
soil.

How might I be exposed to lead?

O Eating food or drinking water that contains lead. Water
pipes in some older homes may contain lead solder. Lead
can leach out into the water.

0 Spending time in areas where lead-based paints have
been used and are deteriorating, Deteriorating lead paint
can contribute to lead dust.

O Working in a job where lead is used or engaging in
certain hobbies in which lead is used, such stained glass.

O Using health-care products or folk remedies that contain
lead. :

How can lead affect my health?

The effects of lead are the same whether it enters the body
through breathing or swallowing. Lead can affect almost
every organ and system in your body. The main target for
lead toxicity is the nervous system, both in adults and
children. Long-term exposure of adults can result in
decreased performance in some tests that measure functions
of the nervous system. It may also cause weakness in
fingers, wrists, or ankles. Lead exposure also causes small
increases in blood pressure, particularly in middle-aged and
older people and can cause anemia. Exposure to high lead
levels can severely damage the brain and kidneys in adults
or children and ultimately cause death. In pregnant women,
high levels of exposure to lead may cause miscarriage. High-
level exposure in men can damage the organs responsible for
sperm production.

How likely is lead to cause cancer?

We have no conclusive proof that lead causes cancer in
humans. Kidney tumors have developed in rats and mice
that had been given large doses of some kind of lead
compounds. The Department of Health and Human Services
(DHHS) has determined that lead and lead compounds are
reasonably anticipated to be human carcinogens and the
EPA has determined that lead is a probable human
carcinogen. The International Agency for Research on

LS DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxie Substances and Disease Registry
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Cancer (IARC) has determined that inorganic lead is probably
carcinogenic to humans and that there is insufficient
information to determine whether organic lead compounds
will cause cancer in humans.

How can lead affect children?

Small children can be exposed by eating lead-based paint
chips, chewing on objects painted with lead-based paint, or
swallowing house dust or soil that contains lead.

Children are more vulnerable to lead poisoning than adults. A
child who swallows large amounts of lead may develop blood
anemia, severe stomachache, muscle weakness, and brain
damage. If a child swallows smaller amounts of lead, much
less severe effects on blood and brain function may occur..
Even at much lower levels of exposure, lead can affect a
child's mental and physical growth.

Exposure to lead is more dangerous for young and unborn
children. Unborn children can be exposed to lead through
their mothers. Harmful effects include premature births,
smaller babies, decreased mental ability in the infant, learning
difficulties, and reduced growth in young children. These
effects are more common if the mother or baby was exposed
to high levels of lead. Some of these effects may persist
beyond childhood.

How can families reduce the risks of exposure to

lead?

0 Avoid exposure to sources of lead.

3 Do not allow children to chew or mouth painted surfaces
that may have been painted with {ead-based paint.

Q If you have a water lead problem, run or flush water that
has been standing overnight before drinking or cooking with
it.

T Some types of paints and pigments that are used as
make-up or hair coloring contain lead. Keep these kinds of
products away from children

Q If your home contains lead-based paint or you live in an area
contaminated with lead, wash children’s hands and faces often
to remove lead dusts and soil, and regularly clean the house of
dust and tracked in soil.

Is there a medical test to determine whether I’ve

been exposed to lead?

A blood test is available to measure the amount of lead in
your blood and to estimate the amount of your recent
exposure to lead. Blood tests are commonly used to screen
children for lead poisoning. Lead in teeth or bones can be
measured by X-ray techniques, but these methods are not
widely available. Exposure to lead also can be evaluated by
measuring erythrocyte protoporphyrin (EP) in blood samples.
EP is a part of red blood cells known to increase when the
amount of lead in the blood is high. However, the EP level is
not sensitive enough to identify children with elevated blood
lead levels below about 25 micrograms per deciliter (pg/dL).
These tests usually require special analytical equipment that
is not available in a doctor's office. However, your doctor
can draw blood samples and send them to appropriate
laboratories for analysis.

Has the federal government made

recommendations to protect human health?

The Centers for Disease Control and Prevention (CDC)
recommends that states test children at ages | and 2 years.
Children should be tested at ages 3-6 years if they have
never been tested for lead, if they receive services from

" public assistance programs for the poor such as Medicaid or

the Supplemental Food Program for Women, Infants, and
Children, if they live in a building or frequently visit a house
built before 1950; if they visit a home (house or apartment)
built before 1978 that has been recently remodeled; and/or if
they have a brother, sister, or playmate who has had lead
poisoning. CDC considers a lead level of 10 pg/dL to be a
level of concern for children.

EPA limits lead in driniking water to 15 pg per liter.
References

Agency for Toxic Substances and Disease Registry
(ATSDR). 2005. Toxicological Profile for lead (Draft for
Public Comment). Atlanta, GA: U.S. Department of Public
Health and Human Services, Public Health Service.

quality department if you have any more questions or concerns.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html. ATSDR
can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
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This fact sheet answers the most frequently asked health questions (FAQs) about arsenic. For more
information, call the ATSDR Information Center at 1-800-232-4636. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS: Exposure to higher than average levels of arsenic occur mostly in
the workplace, near hazardous waste sites, or in areas with high natural levels. At
high levels, inorganic arsenic can cause death. Exposure to lower levels for a long
time can cause a discoloration of the skin and the appearance of small corns or
warts. Arsenic has been found in at least 1,149 of the 1,684 National Priority List
sites identified by the Environmental Protection Agency (EPA).

What is arsenic?

Arsenic is a naturally occurring element widely distributed in
the earth’s crust. In the environment, arsenic is combined
with oxygen, chlorine, and sulfur to form inorganic arsenic
compounds. Arsenic in animals and plants combines with
carbon and hydrogen to form organic arsenic compounds.

Inorganic arsenic compounds are mainly used to preserve
wood. Copper chromated arsenate (CCA) is used to make
“pressure-treated” lumber. CCA is no longer used in the
U.S. for residential uses; it is still used in industrial
applications. Organic arsenic compounds are used as
pesticides, primarily on cotton fields and orchards.

What happens to arsenic when it enters the

environment? .

Q Arsenic occurs naturally in soil and minerals and may
enter the air, water, and land from wind-blown dust and may
get into water from runoff and leaching.

0 Arsenic cannot be destroyed in the environment. It can
only change its form.

L} Rain and snow remove arsenic dust particles from the air.
0 Many common arsenic compounds can dissolve in water.
Most of the arsenic in water will ultimately end up in soil or
sediment.

3 Fish and shellfish can accumulate arsenic; most of this
arsenic is in an organic form called arsenobetaine that is
much less harmful.

How might I be exposed to arsenic?

O Ingesting small amounts present in your food and water
or breathing air containing arsenic.

[ Breathing sawdust or burning smoke from wood treated
with arsenic.

O Living in areas with unusually high natural levels of
arsenic in rock.

O Working in a job that involves arsenic production or use,
such as copper or lead smelting, wood treating, or pesticide
application. :

How can arsenic affect my health?
Breathing high levels of inorganic arsenic can give you a
sore throat or irritated lungs.

“Ingesting very high levels of arsenic can result in death.

Exposure to lower levels can cause nausea and vomiting,
decreased production of red and white blood cells, abnormal
heart rhythm, damage to blood vessels, and a sensation of
“pins and needles” in hands and feet.

Ingesting or breathing low levels of inorganic arsenic for a
long time can cause a darkening of the skin and the
appearance of small “corns” or “warts” on the palms, soles,
and torso.

Skin contact with inorganic arsenic may cause redness and
swelling.

US. DEPARTMENT OF THEALTIHEAND HUMAN SERVICES, PPublic Health Service
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Almost nothing is known regarding health effects of organic
arsenic compounds in humans. Studies in animals show that
some simple organic arsenic compounds are less toxic than
inorganic forms. Ingestion of methyl and dimethy!
compounds can cause diarrhea and damage to the kidneys

How likely is arsenic to cause cancer?

Several studies have shown that ingestion of inorganic
arsenic can increase the risk of skin cancer and cancer in the
liver, bladder, and lungs. Inhalation of inorganic arsenic can
cause increased risk of lung cancer. The Department of
Health and Human Services (DHHS) and the EPA have
determined that inorganic arsenic is a known human
carcinogen. The International Agency for Research on
Cancer (IARC) has determined that inorganic arsenic is
carcinogenic to humans.

How can arsenic affect children?

There is some evidence that long-term exposure to arsenic in
children may result in lower IQ scores. There is also some
evidence that exposure to arsenic in the womb and early
childhood may increase mortality in young adults.

There is some evidence that inhaled or ingested arsenic can
injure pregnant women or their unborn babies, although the
studies are not definitive. Studies in animals show that large
doses of arsenic that cause illness in pregnant females, can
also cause low birth weight, fetal malformations, and even
fetal death. Arsenic can cross the placenta and has been
found in fetal tissues. Arsenic is found at low levels in
breast milk.

How can families reduce the risks of exposure to
arsenic?

0 If you use arsenic-treated wood in home projects, you
should wear dust masks, gloves, and protective clothing to
decrease exposure to sawdust.

0 If you live in an area with high levels of arsenic in water
or soil, you should use cleaner sources of water and limit
contact with soil.

O If you work in a job that may expose you to arsenic, be aware
that you may carry arsenic home on your clothing, skin, hair, or
tools. Be sure to shower and change clothes before going home.

Is there a medical test to determine whether I’'ve

been exposed to arsenic?

There are tests available to measure arsenic in your blood, urine,
hair, and fingernails. The urine test is the most reliable test for
arsenic exposure within the last few days. Tests on hair and
fingernails can measure exposure to high levels of arsenic over
the past 6-12 months. These tests can determine if you have
been exposed to above-average levels of arsenic. They cannot
predict whether the arsenic levels in your body will affect your
health.

Has the federal government made recommendations -

to protect human health?

The EPA has set limits on the amount of arsenic that
industrial sources can release to the environment and has
restricted or cancelled many of the uses of arsenic in
pesticides. EPA has set a limit of 0.01 parts per million (ppm)
for arsenic in drinking water.

The Occupational Safety and Health Administration (OSHA)
has set a permissible exposure limit (PEL) of 10 micrograms
of arsenic per cubic meter of workplace air (10 ug/m3) for 8
hour shifts and 40 hour work weeks.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2007. Toxicological Profile for Arsenic (Update). Atlanta, GA:
U.S. Department of Public Health and Human Services, Public
Health Service.

quality department if you have any more questions or concerns.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-800-232-4636, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html.
can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
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This fact sheet answers the most frequently asked health questions (FAQs) about cadmium. For more
information, call the ATSDR Information Center at 1-800-232-4636. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

(EPA).

HIGHLIGHTS: Exposure to cadmium happens mostly in the workplace where
cadmium products are made. The general population is exposed from breathing
cigarette smoke or eating cadmium contaminated foods. Cadmium damages the
kidneys, lungs, and bones. Cadmium has been found in at least 1,014 of the 1,669
National Priorities List sites identified by the Environmental Protection Agency

What is cadmium?

Cadmium is a natural element in the earth’s crust. It is usually
found as a mineral combined with other elements such as
oxygen (cadmium oxide), chlorine (cadmium chloride), or
sulfur (cadmium sulfate, cadmium sulfide).

All soils and rocks, including coal and mineral fertilizers,
contain some cadmium. Most cadmium used in the United
States is extracted during the production of other metals like
zinc, lead, and copper. Cadmium does not corrode easily
and has many uses, including batteries, pigments, metal
coatings, and plastics.

What happens to cadmium when it enters the
environment?

0 Cadmium enters soil, water, and air from mining, industry,
and burning coal and household wastes.

O Cadmium does not break down in the environment, but
can change forms.

O Cadmium particles in air can travel long distances before
falling to the ground or water.

J Some forms of cadmium dissolve in water.

O Cadmium binds strongly to soil particles.

O Fish, plants, and animals take up cadmium from the
environment.

US. DEPARTMENT OF HEALTIEAND HU

How might I be exposed to cadmium?

O Eating foods containing cadmium; low levels are found
in all foods (highest levels are found in shellfish, liver, and
kidney meats).

3 Smoking cigarettes or breathing cigarette smoke.

[0 Breathing contaminated workplace air.

0 Drinking contaminated water.

O Living near industrial facilities which release cadmium
into the air.

How can cadmium affect my health?

Breathing high levels of cadmium can severely damage
the lungs. Eating food or drinking water with very high
levels severely irritates the stomach, leading to vomiting
and diarrhea.

Long-term exposure to lower levels of cadmium in air, food,
or water leads to a buildup of cadmium in the kidneys and
possible kidney disease. Other long-term effects are lung
damage and fragile bones.

How likely is cadmium to cause cancer?

The Department of Health and Human Services (DHHS)
has determined that cadmium and cadmium compounds
are known human carcinogens.

TAN SERVICES, Public Health Service

Agencey for Toxic Substances and Disease Registry

Page 203 of 206




Reference 42

Page 2

CADMIUM
CAS # 7440-43-9

ToxFAQs"™ Internet address is http:/www.atsdr.ede.gov/toxfag.html

How can cadniium affect children?

The health effects in children are expected to be similar
to the effects seen in adults (kidney, lung, and bone
damage depending on the route of exposure).

A few studies in animals indicate that younger animals
absorb more cadmium than adults. Animal studies also
indicate that the young are more susceptible than adults
to a loss of bone and decreased bone strength from
exposure to cadmium.

We don’t know if cadmium causes birth defects in people.
The babies of animals exposed to high levels of cadmium
during pregnancy had changes in behavior and learning ability.
There is also some information from animal studies that high
enough exposures to cadmium before birth can reduce body
weights and affect the skeleton in the developing young.

How can families reduce the risks of exposure to
cadmium?

[ In the home, store substances that contain cadmium safely,
and keep nickel-cadmium batteries out of reach of young
children.

O Cadmium is a component of tobacco smoke. Avoid
smoking in enclosed spaces like inside the home or car in
order to limit exposure to children and other family members.
O If you work with cadmium, use all safety precautions to
avoid carrying cadmium-containing dust home from work
on your clothing, skin, hair, or tools.

O A balanced diet can reduce the amount of cadmium
taken into the body from food and drink.

Is there a medical test to determine whether I’ve
been exposed to cadmium?

Cadmium can be measured in blood, urine, hair, or nails.
Urinary cadmium has been shown to accurately reflect
the amount of cadmium in the body.

The amount of cadmium in your blood shows your recent
exposure to cadmium. The amount of cadmium in your
urine shows both your recent and your past exposure.

Has the federal government made recommendations
to protect human health?

The EPA has determined that exposure to cadmium in
drinking water at concentrations of 0.04 ppm for up to
10 days is not expected to cause any adverse effects in a
child.

The EPA has determined that lifetime exposure to
0.005 ppm cadmium is not expected to cause any
adverse effects.

The FDA has determined that the cadmium concentration
in bottled drinking water should not exceed 0.005 ppm.

The Occupational Health and Safety Administration
(OSHA) has limited workers’ exposure to an average of
5 ug/m3 for an 8-hour workday, 40-hour workweek.

References
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This fact sheet answers the most frequently asked health questions (FAQs) about zinc. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS: Zinc is a naturally occurring element. Exposure to high levels
of zinc occurs mostly from eating food, drinking water, or breathing workplace
air that is contaminated. Low levels of zinc are essential for maintaining good
health. Exposure to large amounts of zinc can be harmful. It can cause
stomach cramps, anemia, and changes in cholesterol levels. Zinc has been
found in at least 985 of the 1,662 National Priority List sites identified by the
Environmental Protection Agency (EPA).

What is zinc?

Zinc is one of the most common elements in the earth's
crust. It is found in air, soil, and water, and is present in all
foods. Pure zinc is a bluish-white shiny metal.

Zinc has many commercial uses as coatings to prevent rust,
in dry cell batteries, and mixed with other metals to make
alloys like brass, and bronze. A zinc and copper alloy is
used to make pennies in the United States.

Zinc combines with other elements to form zinc compounds.
Common zinc compounds found at hazardous waste sites
include zinc chloride, zinc oxide, zinc sulfate, and zinc
sulfide. Zinc compounds are widely used in industry to
make paint, rubber, dyes, wood preservatives, and ointments.

What happens to zinc when it enters the

environment?

O Some is released into the environment by natural
processes, but most comes from human activities like mining,
steel production, coal burning, and burning of waste.

O Tt attaches to soil, sediments, and dust particles in the
air.

0 Rain and snow remove zinc dust particies from the air.

J Depending on the type of soil, some zinc compounds can
move into the groundwater and into lakes, streams, and
rivers. '

0 Most of the zinc in soil stays bound to soil particles and

does not dissolve in water.
3 It builds up in fish and other organisms, but it does not
build up in plants.

How might I be exposed to zinc?

O Ingesting small amounts present in your food and water.
O Drinking contaminated water or a beverage that has been
stored in metal containers or flows through pipes that have

. been coated with zinc to resist rust.

@ Eating too many dietary supplements that contain zinc.
O Working on any of the following jobs: construction,
painting, automobile mechanics, mining, smelting, and
welding; manufacture of brass, bronze, or other zinc-
containing alloys; manufacture of galvanized metals; and
manufacture of machine parts, rubber, paint, linoleum,
oilcloths, batteries, some kind of glass, ceramics, and dyes.

How can zinc affect my health?
Zinc is an essential element in our diet. Too little zinc can
cause problems, but too much zinc is also harmful.

Harmful effects generally begin at levels 10-15 times higher
than the amount needed for good health. Large doses taken
by mouth even for a short time can cause stomach cramps,
nausea, and vomiting. Taken longer, it can cause anemia and
decrease the levels of your good cholesterol. We do not
know if high levels of zinc affect reproduction in humans.
Rats that were fed large amounts of zinc became infertile.

U.S. DEPARTMENT OF 1IEALTIE AND HUMAN SERVICLES, Public Health Service
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Inhaling large amounts of zinc (as dusts or fumes) can cause
a specific short-term disease called metal fume fever. We do
not know the long-term effects of breathing high levels of
zine,

Putting low levels of zinc acetate and zinc chloride on the
skin of rabbits, guinea pigs, and mice caused skin irritation.
Skin irritation will probably occur in people.

How likely is zinc to cause cancer?

The Department of Health and Human Services (DHHS) and
the International Agency for Research on Carncer (IARC)
have not classified zinc for carcinogenicity. Based on
incomplete information from human and animal studies, the
EPA has determined that zinc is not classifiable as to its
human carcinogenicity.

How can zinc affect children?

Zinc is essential for proper growth and development of
young children. It is likely that children exposed to very
high levels of zinc will have similar effects as adults. We do
not know whether children are more susceptible to the
effects of excessive intake of zinc than the adults.

We do not know if excess zinc can cause developmental
effects in humans. Animal studies have found decreased
weight in the offspring of animals that ingested very high
amounts of zinc.

How can families reduce the risks of exposure to
zinc?

[ Children living near waste sites that contain zinc may be
exposed to higher levels of zinc through breathing
contaminated air, drinking contaminated drinking water,
touching or eating contaminated soil.

Q- Discourage your children from eating soil or putting their
hands in their mouths and teach them to wash their hands
frequently and before eating.

O If you use medicines or vitamin supplements containing

zinc, make sure you use them appropriately and keep them
out of the reach of children.

Is there a medical test to determine whether I’ve
been exposed to zinc?

There are tests available to measure zinc in your blood,
urine, hair, saliva, and feces. These tests are not usually
done in the doctor's office because they require special
equipment. High levels of zinc in the feces can mean high
recent zinc exposure. High levels of zinc in the blood can
mean high zinc consumption and/or high exposure. Tests to
measure zinc in hair may provide information on fong-term
zinc exposure; however, the relationship between levels in
your hair and the amount of zinc you were exposed to is not
clear.

Has the federal government made

recommendations to protect human health?
The EPA recommends that drinking water should contain no
more than 5 milligrams per liter of water (5 mg/L) because of
taste. The EPA requires that any release of 1,000 pounds (or
in some cases 5,000 pounds) into the environment be

teported to the agency.

To protect workers, the Occupational Safety and Health
Administration (OSHA) has set an average limit of 1 mg/m?
for zinc chloride fumes and 5 mg/m? for zinc oxide (dusts and
fumes) in workplace air during an 8-hour workday, 40-hour
workweek. '

Similarly, the National Institute for Occupational Safety and
Health (NIOSH) has set the same standards for up to a
10-hour workday over a 40-hour workweek.

References

Agency for Toxic Substances and Disease Registry
(ATSDR). 2005. Toxicological Profile for Zinc (Update).
Atlanta, GA: U.S. Department of Public Health and Human
Services, Public Health Service.

Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-388-422-
8737, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html. ATSDR can
tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

HRS Analysis Resulits Supplement

07/30/2012

ASR Number: 3001

Reference 43

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3001 sent to Eddie McGlasson on 06/07/2006 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 117 2.78
Arsenic ma/kg 8.75 6.96
Zinc ma/kg 1340 ) 6.96
Cadmium mg/kg 7.81 1.39
Lead mg/kg 585 6.96
1-_ 1 Percent Solid
Solids, percent % 67.8
2-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 139 2.32
Lead mg/kg 596 5.80
Cadmium ma/kg 4.42 1.16
Zinc mg/kg 851 5.80
Arsenic ma/kg 7.82 5.80
2-_ 1 Percent Solid
Solids, percent % 81.4
2-FD 1 Metais in Solids by ICP-AES
Lead ma/kg 496 5.72
Cadmium mag/kg 4.09 1.14
Barium mg/kg 142 2.29
Zinc mg/kg 841 5.72
Arsenic mg/kg 5.38 5.72
2-FD 1 Percent Solid
Solids, percent % 80.9
4-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 177 2.26
Arsenic mg/kg 13.4 5.65
zZinc mg/kg 1550 5.65
Cadmium mg/kg 9.02 1.13
Lead mg/kg 501 5.65
4-__ 1 Percent Solid
Solids, percent % 88.5
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Reference 43

ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 125 2.14
Arsenic mg/kg 8.86 5.34
Zinc mg/kg 472 5.34
Cadmium mg/kg 4.38 1.07
Lead mg/kg 263 5.34
5-__ 1 Percent Solid
Solids, percent % 90.0
6-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 133 2.14
Arsenic mg/kg 5.47 5.35
Zinc mg/kg 836 5.35
Cadmium mg/kg 5.05 1.07
Lead mg/kg 284 © 5.35
6-__ 1 Percent Solid
Solids, percent % 89.8
7-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 161 2.07
Arsenic mg/kg 6.46 5.17
Zinc mg/kg 684 5.17
Cadmium mg/kg 5.84 1.03
Lead mg/kg 223 5.17
7-__ 1 Percent Solid
Solids, percent % 93.8
8- 1 Metals in Solids by ICP-AES
Barium mg/kg 150 2.03
Arsenic mg/kg 4.71 5.07
Zinc mg/kg 536 5.07
Cadmium mg/kg 4.40 1.01
Lead mg/kg 210 5.07
8-__ 1 Percent Solid
Solids, percent % 91.3
9-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 139 2.39
Arsenic mg/kg 11.0 5.98
Zinc mg/kg 1740 5.98
Cadmium mag/kg 10.3 1.20
Lead mag/kg 961 5.98
9-__ 1 Percent Solid
Solids, percent % 78.9
10-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 172 2.35
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ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
10-__ 1 Metals in Solids by ICP-AES _
Arsenic mg/kg 5.42 5.88
Zinc - mg/kg 677 5.88
Cadmium ma/kg 6.92 1.18
Lead mg/kg 228 5.88
10-__ 1 Percent Solid
Solids, percent % 84.3
11-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 144 2.46
Arsenic ma/kg 7.47 6.16
Zinc mg/kg 3090 6.16
Cadmium mg/kg 31.5 1.23
Lead mg/kg 736 6.16
11-_ 1 Percent Solid
Solids, percent % 81.2
12- 1 Metals in Solids by ICP-AES
Barium mg/kg 184 2.13
Arsenic mg/kg 13.5 5.31
Zinc mg/kg 1610 5.31
Cadmium mg/kg 8.21 1.06
Lead mg/kg 806 5.31
12- 1 Percent Solid
Solids, percent % 90.5
13- 1 Metals in Solids by ICP-AES
Barium mg/kg 140 2.36
Arsenic mag/kg 108 5.90
Zinc mg/kg 2280 5.90
Cadmium mg/kg 15.7 1.18
Lead mg/kg 869 5.90
13- 1 Percent Solid
Solids, percent % 84.7
14-_ - 1 Metals in Solids by ICP-AES
Barium mg/kg 159 2.05
Arsenic mg/kg 10.6 5.14
zZinc mg/kg 1420 5.14
Cadmium mg/kg 11.2 1.03
Lead mg/kg 539 5.14
14-__ 1 Percent Solid
Solids, percent % 91.0
15- 1 Metals in Solids by ICP-AES
Barium mag/kg- 334 2.18
Arsenic mg/kg 6.55
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ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
15-__ 1 Metals in Solids by ICP-AES '
Zinc. mg/kg 444 5.45
Cadmium mag/kg 6.95 1.09
Lead mg/kg 135 5.45
15-__ 1 Percent Solid
Solids, percent % 90.1
16-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 168 2.07
Arsenic mg/kg 11.4 5.19
Zinc mg/kg 900 5.19
Cadmium mga/kg 6.58 1.04
Lead mg/kg 420 5.19
16-__ 1 Percent Solid
Solids, percent % 87.7
17-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 149 2.21
Arsenic mg/kg 7.30 5.53
Zinc mg/kg 1130 5.53
Cadmium mg/kg 7.08 1.11
Lead mg/kg 434 5.53
17-__ 1 Percent Solid
Solids, percent % 83.7
18- 1 Metals in Solids by ICP-AES
Barium mg/kg - 158 2.41
Arsenic mg/kg 12.1 6.02
2inc mg/kg 1690 6.02
Cadmium mg/kg 8.97 1.20
Lead mg/kg 2290 6.02
18- 1 Percent Solid
Solids, percent % 79.8
19-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 174 2.12
Arsenic mg/kg 7.62 5.31
Zinc mg/kg 750 5.31
Cadmium mg/kg 6.05 1.06
Lead mg/kg 440 5.31
19-__ 1 Percent Solid
Solids, percent % 89.7
20-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 196 2.21
Arsenic mg/kg 7.44 5.51
Zinc mg/kg 1010 5.51
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Sample Analysis / Analyte Units Result RL
20-__ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 7.21 1.10
Lead mga/kg 582 5.51
20-__ 1 Percent Solid
Solids, percent % 89.7
21-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 257 2.76
Arsenic mg/kg 7.37 ) 6.90
Zinc mg/kg 1160 J 6.90
Cadmium mg/kg 8.20 1.38
Lead mg/kg 745 6.90
21-__ 1 Percent Solid
) Solids, percent % 87.3
22-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 159 2.06
Arsenic mg/kg 8.40 5.16
Zinc mg/kg 1480- 5.16
Cadmium mg/kg 10.9 1.03
Lead mg/kg 571 5.16
22-__ 1 Percent Solid
Solids, percent % 91.4
23-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 155 2.04
Arsenic mg/kg 10.1 5.10
Zinc mg/kg 1600 5.10
Cadmium ma/kg 12.2 1.02
Lead mg/kg 681 5.10
23-__ 1 Percent Solid
Solids, percent % 93.3
24-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 168 2.38
Arsenic mg/kg 11.7 5.95
Zinc mg/kg 985 5.95
Cadmium mg/kg 8.00 1.19
Lead mg/kg 567 5.95
24-__ 1 Percent Solid
Solids, percent % 81.6
25-__ 1 Metals in Solids by ICP-AES
Barium ' mg/kg 140 2.16
Arsenic mg/kg 19.2 5.39
Zinc mg/kg 1730 5.39
Cadmium mg/kg 9.74 1.08
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ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
25-_ 1 Metals in Solids by ICP-AES
Lead mg/kg 1040 5.39
25-_ 1 Percent Solid
‘Solids, percent % 89.1
26-___ 1 Metals in Solids by ICP-AES
Barium mg/kg 162 2.66
Arsenic mg/kg 21.0 6.64
Zinc mg/kg 1470 6.64
Cadmium mg/kg 8.26 1.33
Lead mg/kg 769 6.64
26-__ 1 Percent Solid
Solids, percent % 71.0
27-_ 1 Metals in Solids by ICP-AES
\ Barium mg/kg 160 2.86
Arsenic mg/kg 7.46 7.16
Zinc mg/kg 1180 7.16
Cadmium mg/kg 9.53 1.43
Lead mg/kg 1050 7.16
27-__ 1 Percent Solid
Solids, percent % 68.5
28-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 149 2.61
Arsenic mg/kg 14.8 6.52
Zinc mg/kg 2140 6.52
Cadmium ma/kg 8.37 1.30
Lead mg/kg 1150 6.52
28-__ 1 Percent Solid
" Solids, percent % 72.3
29-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 128 2.74
Arsenic mg/kg 5.30 6.86
Zinc mg/kg 1140 6.86
Cadmium mg/kg 7.92 1.37
Lead mg/kg 490 6.86
29-__ 1 Percent Solid
Solids, percent % 69.4
30-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 99.4 2.47
Arsenic mg/kg 7.91 6.19
Zinc mg/kg 852 6.19
Cadmium mg/kg 8.92 1.24
Lead mg/kg’ 246 6.19
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ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
30-_ 1 Percent Solid
Solids, percent % 75.5
31~ 1 Metals in Solids by ICP-AES
Barium mg/kg 130 2.52
Arsenic mag/kg 7.85 6.31
Zinc mg/kg 833 6.31
Cadmium mg/kg 7.01 1.26
Lead mg/kg 288 6.31
31-_ 1 Percent Solid
Solids, percent % 73.4
32- 1 Metals in Solids by ICP-AES
Barium mg/kg 152 2.36
Arsenic’ mg/kg 17.9 5.91
Zinc mg/kg 2400 5.91
Cadmium mg/kg 17.3 1.18
Lead mg/kg 1200 5.91
32-_ 1 Percent Solid
Solids, percent % 76.9
33-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 175 3.09
Arsenic mg/kg 10.3 7.72
Zinc mg/kg 1310 7.72
Cadmium mg/kg 7.52 1.54
Lead mg/kg 704 7.72
33~ 1 Percent Solid
Solids, percent % 62.9
34- 1 Metals in Solids by ICP-AES
Barium mg/kg 136 2.50
Arsenic mag/kg 8.01 6.24
Zinc mg/kg 745 6.24
Cadmium mg/kg- 6.35 1.25
Lead mag/kg 556 6.24
34- 1 Percent Solid
Solids, percent % 74.2
35~ 1 Metals in Solids by ICP-AES
" Barium mag/kg 142 2.44
Arsenic mg/kg 7.51 6.09
Zinc mg/kg 1150 6.09
Cadmium mg/kg 9.05 1.22
Lead mg/kg 417 6.09
35- 1 Percent Solid
Solids, percent % 76.0
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Sample Analysis / Analyte Units Result - RL
36-___ 1 Metals in Solids by ICP-AES
Barium mg/kg 187 2.58
Arsenic mg/kg 5U 6.45
Zinc mg/kg 1140 6.45
Cadmium mg/kg 7.68 1.29
Lead mg/kg 284 6.45
36-__ ' 1 Percent Solid
Solids, percent % 73.9
37-__ 1 Metals in Solids by ICP-AES
Barium mga/kg 163 2.70
Arsenic mga/kg 7.66 6.76
Zinc mg/kg 1080 6.76
Cadmium mg/kg 7.69 1.35
Lead mg/kg 616 6.76
37-__ 1 Percent Solid
Solids, percent % 71.8
38-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 129 2.73
Arsenic mg/kg 5U 6.83
Zinc mg/kg 762 6.83
Cadmium mg/kg 4.68 1.37
Lead mg/kg 246 6.83
'38-__ 1 Percent Solid
Solids, percent % 69.8
39-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 139 2.54
Arsenic mg/kg 6.70 6.35
Zinc mg/kg 766 6.35
Cadmium mg/kg 8.16 1.27
Lead mg/kg 209 6.35
39-__ 1 Percent Solid
Solids, percent % 73.6
40-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 127 3.09
Arsenic mg/kg 9.94 7.73
Zinc mg/kg 1860 7.73
Cadmium mag/kg 9.23 1.55
Lead mg/kg 578 7.73
40-__ 1 Percent Solid
Solids, percent % 61.6
41- 1 Metals in- Solids by ICP-AES
Barium mag/kg 150 2.58
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Sample Analysis / Analyte Units Result RL
41-_ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 14.8 6.45
Zinc mg/kg 1210 ) 6.45
Cadmium mg/kg 6.74 1.29
Lead mg/kg 798 1] 6.45
41- 1 Percent Solid
Solids, percent % 69.8
42- 1 Metals in Solids by ICP-AES
Barium mg/kg 172 0.721
Arsenic mg/kg 6.09 1.80
Zinc mg/kg 1020 1.80
Cadmium mg/kg 8.84 0.361
Lead mg/kg 249 1.80
42-_ 1 Percent Solid
Solids, percent % 71.2
43-__ 1 Metals in Solids by ICP-AES
Arsenic ma/kg 3.96 6.41
Barium mg/kg 198 2.57
Cadmium mg/kg 5.47 1.28
Lead mg/kg 106 6.41
Zinc mg/kg 483 6.41
43- 1 Percent Solid
Solids, percent % 70.2
44~ 1 Metals in Solids by ICP-AES
Barium mg/kg 190 2.31
Arsenic mg/kg 6.86 5.78
Zinc mga/kg 515 5.78
Cadmium mg/kg 5.65 1.16
Lead mg/kg 148 5.78
44- 1 Percent Solid .
Solids, percent % 82.5
45-_ 1 Metals in Solids by ICP-AES
Barium ' ma/kg 150 2.51
Arsenic mg/kg 8.20 6.29
zZinc mg/kg 1090 6.29
Cadmium mg/kg 11.0 1.26
Lead mg/kg 342 6.29
45- 1 Percent Solid
Solids, percent % 75.8
46-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 172 2.47
Arsenic mg/kg 5.43 6.16
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Sample Analysis / Analyte Units Result RL
46-_ 1 Metals in Solids by ICP-AES
Zinc mg/kg 588 6.16
Cadmium mg/kg 6.12 1.23
Lead mg/kg 282 6.16
46~ 1 Percent Solid
Solids, percent % 71.8
47-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 126 2.66
Arsenic mg/kg 13.2 6.65
Zinc ma/kg 1290 6.65
Cadmium mg/kg 7.84 1.33
Lead mg/kg 530 6.65
47— 1 Percent Solid
Solids, percent % 67.1
48-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 107 2.86
Arsenic mg/kg 7.42 7.16
Zinc mg/kg 1120 7.16
Cadmium mg/kg 6.80 1.43
Lead mg/kg 411 7.16
48-_ 1 Percent Solid _
Solids, percent % 65.9
49-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 112 2.81
Arsenic ma/kg 12.0 7.03
Zinc mg/kg 785 7.03
Cadmium mg/kg 6.37 1.41
Lead mg/kg 336 7.03
49- 1 Percent Solid
Solids, percent % 65.9
50-__ 1 Metals in Solids by ICP-AES
Barium ma/kg 117 2.45
Arsenic mg/kg 5.80 6.12
Zinc mg/kg 741 6.12
Cadmium mg/kg 5.53 1.22
Lead mg/kg 397 6.12
50-__ 1 Percent Solid
Solids, percent % 73.7
51-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 107 2.80
Arsenic mg/kg 8.04 6.99
Zinc mg/kg 2470 6.99
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ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
51-__ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 27.7 1.40
Lead mg/kg 764 6.99 -
51-_ 1 Percent Solid
Solids, percent % 64.4
52-_ 1 Metals in Solids by ICP-AES
Barium mag/kg 129 2.66
Arsenic mg/kg 9.28 6.64
Zinc mg/kg 1100 6.64
Cadmium mg/kg 7.15 1.33
Lead mg/kg 562 6.64
52-__ 1 Percent Solid
Solids, percent % 71.8
53-__ 1 Metals in Solids by ICP-AES
Barium mag/kg 121 2.99
Arsenic mg/kg 7.18 7.47
Zinc mg/kg- 578 7.47
Cadmium mg/kg 6.52 1.49
Lead mg/kg 186 7.47
53-__ 1 Percent Solid
Solids, percent % 64.3
54- 1 Metals in Solids by ICP-AES
Barium mg/kg 114 2.50
Arsenic mg/kg 7.55 6.25
Zinc mg/kg 1080 6.25
Cadmium mg/kg 7.68 1.25
Lead mg/kg 504 6.25
54-__ 1 Percent Solid
Solids, percent % 69.6
55-_ .1 Metals in Solids by ICP-AES
Barium mg/kg 120 2.92
Arsenic mg/kg 5.22 7.30
Zinc mg/kg 856 7.30
Cadmium mag/kg 7.89 1.46
Lead ma/kg 258 7.30
55- 1 Percent Solid
Solids, percent % 67.2
56-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 180 2.63
Arsenic mg/kg 5.27 6.58
Zinc mg/kg 1030 6.58
Cadmium mg/kg 6.95 1.32
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Sample Analysis / Analyte Units Result RL
56-_ 1 Metals in Solids by ICP-AES
Lead mg/kg 496 6.58
56-__ 1 Percent Solid
Solids, percent % 75.2
57-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 117 2.36
Arsenic mg/kg 7.36 5.91
Zinc mg/kg 1080 591
Cadmium mg/kg 6.35 1.18
Lead mg/kg 494 5.91
57-__ 1 Percent Solid
Solids, percent % 81.3
58-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 140 2.43
Arsenic mg/kg 8.48 6.08
Zinc . mg/kg 1040 6.08
Cadmium mg/kg 7.03 1.22
Lead mag/kg 837 6.08
58-__ 1 Percent Solid
Solids, percent % 80.6
59-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 118 2.48
Arsenic mg/kg 8.80 6.19
Zinc mg/kg 1460 6.19
Cadmium mg/kg 7.46 1.24
Lead mg/kg 614 6.19
59-__ 1 Percent Solid
Solids, percent % 78.3
60-___ 1 Metals in Solids by ICP-AES
Barium mg/kg 200 2.49
Arsenic mg/kg 16.2 6.22
Zinc mg/kg 1530 6.22
Cadmium mg/kg 9.85 1.24
Lead mg/kg 872 6.22
60-__ 1 Percent Solid
Solids, percent % 78.8
61-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 271 2.16
Arsenic mg/kg 6.62 5.40
Zinc ma/kg 723 ) 5.40
Cadmium ma/kg 5.81 1.08
Lead mg/kg 362 5.40
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61-_ 1 Percent Solid
Solids, percent % 86.5
62-__ 1 Metals in Solids by ICP-AES
Barium mag/kg 149 2.31
Arsenic mg/kg 39.00 5.78
Zinc mg/kg 1010 5.78
Cadmium mg/kg 6.75 1.16
Lead mg/kg 551 5.78
62- 1 Percent Solid
Solids, percent % 80.1
63-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 131 2.47
Arsenic mg/kg 49.2 6.18
Zinc mg/kg "2880 6.18
Cadmium mg/kg 14.6 1.24
Lead mg/kg 1960 6.18
63-__ 1 Percent Solid
Solids, percent % 79.4
64-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 188 2.72
Arsenic mg/kg 6.59 6.81
Zinc mg/kg 1260 6.81
Cadmium mg/kg 9.71 1.36
Lead ma/kg 618 6.81
64- 1 Percent Solid
Solids, percent % 71.3
65-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 7.35 2.29
Arsenic mg/kg 7.89 5.73
zZinc mg/kg 864 5.73
Cadmium mg/kg 5.82 1.15
Lead mg/kg 323 5.73
65- 1 Percent Solid
Solids, percent % 84.7
66-__ 1 Metals in Solids by ICP-AES .
Barium mg/kg 127 2.50
Arsenic mg/kg 5.10 6.25
Zinc mg/kg 1010 6.25
Cadmium mg/kg 6.66 1.25
Lead mg/kg 386 6.25
66- 1 Percent Solid
Solids, percent % 76.2
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67-__ 1 Metals in Solids by ICP-AES
Barium mag/kg 111 2.32
Arsenic mg/kg 7.10 5.79
Zinc mg/kg 1590 5.79
Cadmium mg/kg 6.86 1.16
Lead mg/kg 509 5.79
67-__ 1 Percent Solid
Solids, percent % 80.7
68-__ 1 Metals in Solids by ICP-AES
Barium ma/kg 137 2.23
Arsenic mg/kg 11.7 5.58
Zinc mg/kg 1320 5.58
Cadmium mg/kg 7.89 1.12
Lead mg/kg 628 5.58
68-__ 1 Percent Solid
Solids, percent % 84.6
69-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 8.24 5.44
Barium mg/kg 155 2.17
Zinc mg/kg 935 5.44
Cadmium mg/kg 5.76 1.09
Lead mg/kg 460 5.44
69-__ 1 Percent Solid
Solids, percent % 85.2
70-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 1254 2.27
Arsenic ma/kg 16.5 5.67
Zinc - mg/kg 1240 5.67
Cadmium mg/kg 8.04 1.13
Lead mg/kg 554 5.67
1
70-__ 1 Percent Solid
Solids, percent % 88.2
71-__ 1 Metals in Solids by ICP-AES
Barium ma/kg 136 2.20
Arsenic ma/kg 9.26 5.51
Zinc mg/kg 1020 5.51
Cadmium mg/kg 5.32 1.10
Lead mg/kg 633 5.51
71— 1 Percent Solid
) Solids, percent % 87.3
72-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 151 2.20



Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

Reference 43

ASR Number: 3001 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
72-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 21.4 5.50
Zinc mg/kg 1690 5.50
Cadmium mg/kg 8.16 1.10
Lead mg/kg 1360 5.50
72-__ 1 Percent Solid
Solids, percent % 88.3
73-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 157 2.46
Arsenic mg/kg 7.52 6.14
Zinc mg/kg 1270 6.14
Cadmium mg/kg 6.52 1,23
Lead mg/kg 585 6.14
73-_ 1 Percent Solid
Solids, percent % 78.2
74-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 158 2.50
Arsenic ma/kg 16.8 6.24
Zinc mg/kg 1530 6.24
Cadmium mg/kg 8.80 1.25
Lead mg/kg 844 6.24
74-__ 1 Percent Solid
Solids, percent % 77.1
75-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 16.6 5,76
Barium mg/kg 137 2.31
Zinc mg/kg 1200 5.76
Cadmium mg/kg 6.79 1.15
Lead mg/kg 464 5.76
75-__ 1 Percent Solid
Solids, percent % 80.3
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

HRS Analysis Results Supplement

ASR Number: 3159

07/30/2012

Reference 44

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3159 sent to Eddie McGlasson on 01/04/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1-_ Metals in Solids by ICP-AES '
Arsenic mg/kg 14.0 7.12
Barium mg/kg 178 2.85
Zinc mg/kg 1930 7.12
Lead mg/kg 692 7.12
Cadmium mg/kg 12.8 1.42
1- Percent Solid
Solids, percent % 68.5
2-_ Metals in Solids by ICP-AES
Barium mg/kg 213 2.40
Arsenic mg/kg 8.12 5.99
Zinc mg/kg 767 5.99
Cadmium mg/kg 6.32 1.20
Lead mg/kg 360 5.99
2- Percent Solid
Solids, percent % 79.4
3-__ Metals in Solids by ICP-AES
Barium mg/kg 134 2.87
Arsenic mg/kg 12.7 7.17
Zinc mg/kg 1990 7.17
Cadmium mg/kg 10.6 1.43
Lead ma/kg 851 7.17
3- Percent Solid
Solids, percent % 65.7
4- Metals in Solids by ICP-AES
Barium mg/kg 159 2.60
Arsenic mg/kg 19.2 6.50
zZing mg/kg 2220 6.50
Cadmium mg/kg 10.2 1.30
Lead mg/kg 1290 6.50
4- Percent Solid
Solids, percent % 73.4
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 44
ASR Number: 3159 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 196 2.60
Arsenic mga/kg 8.33 6.49
Zinc mg/kg 2090 6.49
Cadmium mg/kg 12.6 1.30
Lead mg/kg 983 6.49
5-__ 1 Percent Solid
Solids, percent % 73.4
6-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 178 2.51
Arsenic mg/kg 12.9 6.28
Zinc mg/kg 1170 6.28
Cadmium mg/kg 7.24 1.26
Lead mg/kg 443 6.28
6-__ 1 Percent Solid
Solids, percent % 76.5
7-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 261 2.50
Arsenic mg/kg 11.8 6.25
Zinc mg/kg 1800 6.25
Cadmium mg/kg 8.92 1.25
Lead mg/kg 978 6.25
7-__ 1 Percent Solid
Solids, percent % 75.8
8-_ 1 Metals in Solids by ICP-AES
Barium ' mg/kg 177 2.54
Arsenic mag/kg 13.2 6.34
Zinc ma/kg 1860 6.34
Cadmium mg/kg 10.5 1.27
Lead ma/kg 893 6.34
8-__ 1 Percent Solid
Solids, percent % 75.1
9-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 201 2.45
Arsenic mg/kg 14.5 6.13
Zinc mg/kg 1400 6.13
Cadmium mg/kg 9.25 1.23
Lead mg/kg 606 6.13
9-__ 1 Percent Solid
Solids, percent % 78.0
10-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 150 2,53
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 44
ASR Number: 3159 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL.
10-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 12.4 6.32
Zinc ma/kg 1740 6.32
Cadmium mg/kg 13.4 1.26
Lead mg/kg 1020 6.32
10-__ 1 Percent Solid
Solids, percent % 75.8
11-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 120 2.56
Arsenic mg/kg 9.91 6.41
2Zinc mg/kg 649 6.41
Cadmium mg/kg 6.71 1.28
Lead mag/kg 251 6.41
11-_ 1 Percent Solid
Solids, percent % 73.9
12-_ 1 Metals in Solids by ICP-AES
Barium ma/kg 217 2.31
Arsenic mg/kg 16.4 5.77
Zinc mg/kg 1220 5.77
Cadmium ma/kg 7.97 1.15
Lead mga/kg 519 5.77
12-_ 1 Percent Solid
Solids, percent % 81.5
13- 1 Metals in Solids by ICP-AES
Barium ma/kg 196 2.61
Arsenic ma/kg 9.07 6.52
Zinc mg/kg 1390 6.52
Cadmium mg/kg 9.24 1.30
Lead mg/kg 678 6.52
13-__ 1 Percent Solid
Solids, percent % 73.9
14- 1 Metals in Solids by ICP-AES
Barium mg/kg 171 2.55
Arsenic ma/kg 13.9 6.37
Zinc mg/kg 1150 6.37
Cadmium mag/kg 7.63 1.27
Lead mg/kg 904 6.37 .
14-__ 1 Percent Solid
Solids, percent % 75.6
15— 1 Metals in Solids by ICP-AES
Barium mg/kg 182 2.56
Arsenic mg/kg 12.1 6.41
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144

Reference 44

ASR Number: 3159 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
15-__ 1 Metals in Solids by ICP-AES
Zinc mg/kg 2160 6.41
Cadmium mg/kg 10.6 1.28
Lead mg/kg 883 6.41
15- 1 Percent Solid

Solids, percent
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144

HRS Analysis Results Supplement

ASR Number: 3161

07/30/2012

Reference 45

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3161 sent to Eddie McGlasson on 08/11/2006 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
- 1 Metals in Solids by ICP-AES

Lead mg/kg 3300 4.54
1-_ 1 Percent Solid

Solids, percent % 98.5
1-_ 1 TCLP Metals in Soil

Lead mg/L 1.88
2-_ 1 Metals in Solids by ICP-AES

Lead mg/kg 1100 ) 4.84
2-_ 1 Percent Solid

' Solids, percent % 95.4

2-__ 1 TCLP Metals in Soil

Lead mg/L 0.125
3-_ 1 Metals in Solids by ICP-AES

Lead ma/kg 200 4.96
3-__ 1 Percent Solid

Solids, percent % 93.7
3-__ 1 TCLP Metals in Soil

Lead mg/L 0.05 U
4-_ 1 Metals in Solids by ICP-AES

Lead mg/kg 2360 5.43
4-_ 1 Percent Solid

Solids, percent % 91.7
4- 1 TCLP Metals in Soil

Lead mg/L 0.426
5-__ 1 Metals in Solids by ICP-AES _

Lead mg/kg 563 5.09
5-__ 1 Percent Solid

Solids, percent % 94.0
5- 1 TCLP Metals in Soil
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 45
ASR Number: 3161 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 TCLP Metals in Soil
Lead ’ mg/L 0.066
Page 2 of 2
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- Memo From: Barry Evans, EPA Lab
Telephone: (913) 651-5144

HRS Analysis Results Supplement

ASR Number: 3279

07/30/2012

Reference 46

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3279 sent to Eddie McGlasson on 02/15/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1-_ Metals in Solids by ICP-AES
Arsenic mg/kg 16.8 6.3
Barium mg/kg 239 2.5
Zinc mg/kg 1660 6.3
Lead mg/kg 935 6.3
~ Cadmium mg/kg 10.4 1.3
1- Percent Solid
Solids, percent % 77.2
2- Metals in Solids by ICP-AES
Barium ma/kg 150 2.8
Arsenic mg/kg 11.6 71
Zinc mg/kg 2020 7.1
Cadmium mg/kg 12.5 1.4
Lead mg/kg 1080 7.1
2- Percent Solid .
Solids,.percent % 70.6
3- Metals in Solids by ICP-AES
Barium ma/kg 171 - 2.4
Arsenic ma/kg 23.8 6.1
Zinc mg/kg 1780 6.1
Cadmium mg/kg 11.7 1.2
Lead ma/kg 3300 6.1
3- Percent Solid
Solids, percent % 74.8
4- Metals in Solids by ICP-AES
Barium mg/kg 419 2.5
Arsenic mg/kg 6.2 6.2
Zinc mg/kg 1280 6.2
Cadmium mg/kg 7.6 1.2
Lead ma/kg 777 6.2
4- Percent Solid
Solids, percent % 73.7
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

Reference 46

ASR Number: 3279 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 145 2.4
Arsenic mg/kg 6.5 6.0
Zinc mg/kg 1710 6.0
Cadmium mg/kg - 11.0 1.2
Lead mg/kg 744 6.0
5-_ 1 Percent Solid
Solids, percent % 80.9
6-__ 1 Metals in Solids by ICP-AES
Barium mgd/kg 213 2.6
Arsenic mg/kg 36.4 6.5
Zinc mg/kg 2350 6.5
Cadmium mg/kg 57.7 1.3
Lead ma/kg 1600, 6.5
6-__ 1 Percent Solid
Solids, percent % 74.4
7-_ 1 Metals in Solids by ICP-AES
Barium ma/kg 193 2.5
Arsenic mg/kg 15.8 6.2
Zinc mg/kg 2190 6.2
Cadmium mg/kg 12.5 1.2
Lead ma/kg 1090 6.2
7-__ 1 Percent Solid
Solids, percent % 73.0
8- 1 Metals in Solids by ICP-AES
Barium mg/kg 195 2.6
Arsenic mg/kg 8.0 6.6
Zinc mg/kg 761 6.6
Cadmium mg/kg 7.5 1.3
Lead mg/kg 380 6.6
8- 1 Percent Solid
Solids, percent % - 75.0
9-__ 1 Metals in Solids by ICP-AES
Barium mag/kg 208 2.6
Arsenic mg/kg 65U 6.5
Zinc mg/kg 940 6.5
Cadmium mg/kg 7.5 1.3
Lead mg/kg 806 6.5
9-__ 1 Percent Solid
Solids, percent % 75.5
10-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 260 2.4
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Memo From: Barry Evans, EPA Lab

Page 3 of 4
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Telephone: (913) 551-5144 Reference 46
ASR Number: 3279 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
. 10-__ Metals in Solids by ICP-AES
Arsenic mag/kg 7.3 5.9
Zinc mg/kg 1480 5.9
Cadmium mg/kg 9.7 1.2
Lead mg/kg 775 5.9
10-_ Percent Solid
Solids, percent % 77.1
11-_ Metals in Solids by ICP-AES
Barium mg/kg 247 2.6
Arsenic mg/kg 18.3 6.4
Zinc mg/kg 2480 6.4
Cadmium ma/kg 12.3 1.3
Lead mg/kg 1960 6.4
11— Percent Solid
Solids, percent % 72.6
12- Metals in Solids by ICP-AES
Barium mg/kg 128 2.6
Arsenic ma/kg 6.6 U 6.6
Zinc mg/kg 1270 6.6
Cadmium mg/kg 12.1 1.3
Lead mg/kg 451 6.6
12 Percent Solid
Solids, percent % 73.5
13- Metals in Solids by ICP-AES
Barium ma/kg 236 2.6
Arsenic ma/kg 15.4 6.4
Zinc mg/kg 931 6.4
Cadmium mg/kg 8.9 1.3
Lead mg/kg 378 6.4
13- Percent Solid
Solids, percent % 77.4
14- Metals in Solids by ICP-AES
Barium ma/kg 157 2.3
Arsenic mg/kg 7.9 5.6
Zinc mg/kg 766 5.6
Cadmium mg/kg 7.7 1.1
Lead mag/kg 396 5.6
14- Percent Solid
Solids, percent % 78.1
15-_ Metals in Solids by ICP-AES
Barium mg/kg 277 2.5
Arsenic mg/kg 16.6 6.2



Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

Reference 46

~ Page 4 of 4
Page 4 of 4

ASR Number: 3279 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
15- 1 Metals in Solids by ICP-AES
Zinc mg/kg 442 6.2
Cadmium ma/kg 6.7 1.2
Lead mg/kg 212 6.2
15-__ 1 Percent Solid
Solids, percent % 79.4
16-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 131 2.6
Arsenic mg/kg 6.5 U 6.5
Zinc mg/kg 1160 6.5
Cadmium mg/kg 8.1 1.3
Lead mg/kg 496 6.5
16-_ 1 Percent Solid
Solids, percent % 74.9
17-__ 1 Metals in Solids by ICP-AES _
Barium mg/kg 219 2.8
Arsenic mg/kg 70U 7.0
Zinc mg/kg 1110 7.0
Cadmium mg/kg 6.9 1.4
Lead mg/kg 602 7.0
17-_ ' 1 Percent Solid
Solids, percent % 68.4
18- __ 1 Metals in Solids by ICP-AES
Barium mg/kg 144 2.7
Arsenic mg/kg 6.6 U 6.6
Zinc mg/kg 1050 6.6 .
Cadmium mg/kg 7.3 1.3
Lead mg/kg 314 6.6
18- 1 Percent Solid
Solids, percent % 72.4




Memo From: Barry Evans, EPA Lab
Telephone: (913) 651-5144

HRS Analysis Results Supplement

ASR Number: 3280

07/30/2012

Reference 47

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3280 sent to Eddie McGlasson on 03/12/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1-_ Metals in Solids by ICP-AES
Barium mg/kg 159 2.3
Arsenic mg/kg 5.7 U 5.7
Zinc mag/kg 693 5.7
Cadmium ma/kg 6.7 1.1
Lead mag/kg 221 5.7
1- Percent Solid
Solids, percent % 86.5
2- Metals in Solids by ICP-AES
Barium mg/kg 147 2.4
Arsenic mg/kg 6.0 U 6.0
Zinc mg/kg 1130 6.0
Cadmium mg/kg 9.5 1.2
Lead ma/kg 377 6.0
2- Percent Solid
Solids, percent % 82.0
3- Metals in Solids by ICP-AES
Barium mg/kg 151 2.3
" Arsenic mg/kg 12.1 5.7
Zinc mg/kg 1980 5.7
Cadmium mg/kg 20.7 1.1
Lead mg/kg 774 5.7
3- Percent Solid
Solids, percent % 84.7
4- Metals in Solids by ICP-AES
Barium mg/kg 161 2.3
Arsenic mg/kg 61.2 - 5.6
Zinc mg/kg 878 5.6
Cadmium mg/kg 8.6 1.1
Lead mg/kg 524 5.6
4- Percent Solid
Solids, percent % 87.6
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

Reference 47

ASR Number: 3280 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 Metals in Solids by ICP-AES
Lead mg/kg 1120 5.7
Cadmium mg/kg 8.7 1.1
Barium mg/kg 249 2.3
Zinc mg/kg 1160 5.7
Arsenic mg/kg 8.0 5.7
5-__ 1 Percent Solid
Solids, percent % 84.9
6-__ 1 Metals in Solids by ICP-AES
Barium mg/kg ' 181 2.2
Arsenic mg/kg 8.0 5.6
Zinc mg/kg 1110 5.6
Cadmium mg/kg 7.9 1.1
Lead mg/kg 1610 5.6
6-__ 1 Percent Solid
Solids, percent % 86.7
7-__ 1 Metals in Solids I:_)y ICP-AES
Barium mg/kg 455 2.1
Arsenic mg/kg 12.3 5.3
Zinc mg/kg 1930 5.3
Cadmium mg/kg 13.4 1.1
Lead mg/kg 2510 5.3
7-__ 1 Percent Solid
Solids, percent % 94.0
8-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 340 2.1
Arsenic mg/kg 21.7 53
Zinc mg/kg 1340 53
Cadmium mg/kg 9.3 1.1
Lead mg/kg 1480 53
8-__ 1 Percent Solid
Solids, percent % 94.0
9-__ 1 Metals in Solids by ICP-AES
Barium ma/kg 159 2.1
Arsenic ma/kg 14.0 5.3
Zinc mg/kg 1550 5.3
Cadmium mg/kg 12.2 1.1
Lead mg/kg 1180 53
9-__ 1 Percent Solid
Solids, percent % 93.0
10-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 252 2.1
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 47
ASR Number: 3280 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
10-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 52U 5.2
Zinc mg/kg 898 5.2
Cadmium mg/kg 7.4 1.0
Lead mg/kg 482 5.2
10-__ Percent Solid
Solids, percent % 95.2
11-_ Metals in Solids by ICP-AES
Barium ma/kg 161 2.1
Arsenic ma/kg 15.4 5.4
Zinc mg/kg 1240 5.4
Cadmium ma/kg 10.5 1.1
Lead ma/kg 837 5.4
11- Percent Solid
Solids, percent % 92.6
12- Metals in Solids by ICP-AES
Barium mg/kg 211 2.2
Arsenic mag/kg 11.1 5.4
Zinc ma/kg 1560 5.4
Cadmium mg/kg 11.2 1.1
Lead mga/kg 880 5.4
12-_ Percent Solid
Solids, percent % 90.3
13- Metals in Solids by ICP-AES
Barium mg/kg 186 2.1
Arsenic mg/kg 20.0 5.3
- Zinc mg/kg 2390 53
Cadmium mg/kg 13.4 1.1
Lead ma/kg 1150 5.3
13- Percent Solid
Solids, percent % 93.2
14-_ Metals in Solids by ICP-AES
Barium ma/kg 188 2.1
Arsenic mg/kg 52U 5.2
Zinc mg/kg 981 5.2
Cadmium mg/kg 8.5 1.0
Lead mg/kg 685 5.2
14-_ Percent Solid
Solids, percent % 94.1
15-_ Metals in Solids by ICP-AES
Barium mg/kg 150 2.4
Arsenic mga/kg 8.9 5.9
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 5561-5144

Reference 47

ASR Number: 3280 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
15-_ 1 Metals in Solids by ICP-AES
Zinc mg/kg 1330 5.9
Cadmium mg/kg 9.2 1.2
Lead mg/kg 1070 5.9
15-__ 1 Percent Solid )
Solids, percent % 83.3
16-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 148 2.3
Arsenic mg/kg 8.8 5.7
Zinc mg/kg 1840 5.7
Cadmium mg/kg 9.9 1.1
Lead mg/kg 806 5.7
16-__ 1 Percent Solid
Solids, percent % 79.2
17-_ 1 Metals in Solids by ICP-AES
Barium mag/kg 159 2.1
Arsenic mg/kg 5.5 5.3
Zinc mg/kg 864 5.3
Cadmium mg/kg 7.4 1.1
Lead mg/kg 396 5.3
17-__ 1 Percent Solid
Solids, percent % 91.7
18-__ 1 Metals in Solids by ICP-AES
Barium ' mg/kg 139 2.1
- Arsenic mg/kg 54 U 5.4
Zinc mg/kg 646 5.4
Cadmium mg/kg 6.7 1.1
Lead mg/kg 281 5.4
18-__ 1 Percent Solid
Solids, percent % 91.2
19-_ 1 Metals in Solids by ICP-AES
Arsenic mga/kg 12.2 5.3
Barium mag/kg 240 2.1
Cadmium mg/kg 9.7 1.1
Lead mg/kg 805 5.3
Zinc mag/kg 1240 5.3
19- 1 Percent Solid
Solids, percent % 92.2
20-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 655 2.6
Arsenic mg/kg 20.0 6.5
Zinc mg/kg 2190 6.5
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 47
ASR Number: 3280 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
20-__ Metals in Solids by ICP-AES
Cadmium mg/kg 14.4 1.3
Lead mg/kg 1770 6.5
20- Percent Solid
Solids, percent % 75.1
21- Metals in Solids by ICP-AES
Barium mga/kg 260 2.1
Arsenic mg/kg 31.3 5.2
Zinc mg/kg 944 5.2
Cadmium mg/kg 9.1 1.0
Lead mg/kg 605 5.2
21- Percent Solid
Solids, percent % 94.8
22-__ Metals in Solids by ICP-AES
Barium mg/kg 181 2.1
Arsenic ma/kg 5.1 U 5.1
Zinc mg/kg 753 5.1
Cadmium mg/kg 8.0 1.0
Lead mag/kg 341 5.1
22 Percent Solid
Solids, percent % 92.5
23-_ Metals in Solids by ICP-AES
Cadmium mg/kg 7.3 1.0
Barium ma/kg 204 2.1
Arsenic ma/kg 5.2 U 5.2
Lead mg/kg 445 5.2
Zinc mg/kg 844 5.2
23-__ Percent Solid
Solids, percent % 94.4
24- Metals in Solids by ICP-AES
Barium mg/kg 196 2.1
" Arsenic mg/kg 11.3 5.4
Zinc mag/kg 1950 5.4
Cadmium mag/kg 14.3 1.1
Lead ma/kg 838 5.4
24~ Percent Solid
Solids, percent % 92.9
25- Metals in Solids by ICP-AES
Barium mg/kg 244 2.1
Arsenic mg/kg 7.2 5.2
Zinc ma/kg 1740 5.2
Cadmium mg/kg 11.2 1.0

Page 5 of 7

Page 5 of 7



Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 47
ASR Number: 3280 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
25-__ 1 Metals in Solids by ICP-AES
Lead mg/kg 998 5.2
25-__ 1 Percent Solid
Solids, percent % 94.2
26-__ 1 Metals in Solids by ICP-AES
Barium ma/kg 170 2.2
Arsenic mg/kg 6.5 5.5
Zinc mg/kg 560 5.5
Cadmium ma/kg 7.1 1.1
Lead mg/kg 186 5.5
26-__ 1 Percent Solid
Solids, percent % 86.4
27-__ 1 Metals in Solids by ICP-AES
Barium ma/kg 192 2.1
Arsenic mg/kg 53U 5.3
Cadmium mg/kg 10.3 1.1
Lead mg/kg 702 5.3
Zinc mg/kg 1560 5.3
27-__ 1 Percent Solid
Solids, percent % 93.4
28-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 220 2.1
Arsenic mg/kg 12.9 5.3
Zinc mg/kg 1610 5.3
Cadmium mg/kg 12.5 1.1
Lead mg/kg 755 5.3
28-__ 1 Percent Solid
Solids, percent % 92.8
29-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 121 2.4
Arsenic mg/kg 6.0 U 6.0
Zinc mg/kg 1190 6.0
Cadmium mg/kg 8.2 - 1.2
Lead ma/kg 528 6.0
29-___ 1 Percent Solid
Solids, percent % 81.2
30-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 53U 53
Barium mg/kg 157 2.1
Zinc mg/kg 1030 5.3
Lead mg/kg 576 5.3
Cadmium mga/kg 9.2 1.1
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 | Reference 47
ASR Number: 3280 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
30-__ 1 Percent Solid _
Solids, percent % 92.7
31-__ 1 . Metals in Solids by ICP-AES
Barium mg/kg 324 2.2
Arsenic mg/kg 129 5.4
Zinc mg/kg 1560 5.4
Cadmium mg/kg 9.4 1.1
Lead mg/kg 1260 5.4
31-_ 1 Percent Solid
Solids, percent % 92.0
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144

HRS Analysis Results Supplement

ASR Number: 3281

07/30/2012

Reference 48

Thié report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3281 sent to Eddie McGlasson on 04/06/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte

- Units Result RL
1- 1 Metals in Solids by ICP-AES
Lead mg/kg 459 1.07
Zinc mg/kg 1080 6.44
Cadmium mg/kg 3.30 0.536
Barium mg/kg 168 21.5
Arsenic mg/kg 9.83 1.07
2-_ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 9.53 1.08
Lead mg/kg 592 1.08
Cadmium mg/kg 5.83 0.539
Zinc ma/kg 1290 6.47
Barium mg/kg 204 21.6
3-__ 1 Metails in Solids by ICP-AES
Lead mg/kg 592 1.04
Arsenic mg/kg 15.3 1.04
Barium mg/kg 288 20.8
Cadmium mg/kg 5.61 0.520
Zinc mg/kg 1530 6.24
4-__ 1 Metals in Solids by ICP-AES
~ Cadmium mg/kg 8.64 0.523
Barium mg/kg 143 20.9
Zinc mg/kg 2130 6.28
Arsenic mg/kg 13.6 1.05
Lead ma/kg 761 1.05
5-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 178 21.2
Arsenic mg/kg 8.91 1.06
Cadmium mg/kg 10.1 0.531
Zinc mg/kg 1510 6.37
Lead mag/kg 450 1.06
6-__ 1 Metals in Solids by ICP-AES
Zinc ma/kg 796 6.21
Arsenic mg/kg 8.14 ) 1.04
Barium ma/kg 161 20.7
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144

Reference 48

ASR Number: 3281 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
6-__ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 2.95 0.518
Lead ma/kg 430 1.04
7-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 138 21.1
Zinc mag/kg 1590 6.32
Cadmium mg/kg 5.48 0.526
Lead mg/kg 953 1.05
Arsenic mg/kg 16.1 1.05
8-__ 1 Metals in Solids by ICP-AES
Zinc mg/kg 1030 6.22
Barium mg/kg 217 20.7
Cadmium mg/kg 4.41 0.519
Lead mg/kg 489 1.04
Arsenic ma/kg 10.7 1.04
9-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 7.98 3 1.10
Barium mg/kg 255 22.0
Zinc mg/kg 904 6.59
Cadmium mg/kg 2.78 0.549
Lead mg/kg 481 1.10
10-__ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 7.42 0.529
Lead mg/kg 1270 1.06
Zinc mg/kg 2610 6.34
Arsenic mg/kg 18.7 1.06
Barium mg/kg 179 21.1
11- 1 Metals in Solids by ICP-AES
Arsenic ma/kg 9.07 1.09
Barium mg/kg 152 21.9
Cadmium mg/kg 5.00 0.547
Lead mg/kg 450 1.09
Zinc mg/kg 999 6.56
12-_ 1 Metals in Solids by ICP-AES
Barium mg/kg 157 20.7
Cadmium mg/kg 3.06 0.518
Lead mg/kg 334 1.04
Zinc mg/kg 673 6.21
Arsenic mg/kg 8.69 1.04
13- 1 Metals in Solids by ICP-AES
Arsenic mag/kg 24.5 1.08
Barium mg/kg 150 21.5
Zinc mg/kg 2100 6.46
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 48
ASR Number: 3281 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result - RL
13- 1 Metals in Solids by ICP-AES .
Lead ’ mg/kg 3210 2.15
Cadmium mg/kg 6.05 0.538
14-_ 1 Metals in Solids by ICP-AES
Zinc mg/kg . 1810 6.23
Cadmium mg/kg 7.10 0.519
Arsenic mg/kg 10.6 1.04
Lead mg/kg 895 1.04
Barium mg/kg ) 174 20.8
15-__ 1 Metals in Solids by ICP-AES
Lead mg/kg 391 1.04
zZinc ' - ma/kg 1470 6.21
Barium mg/kg 140 20.7
Arsenic . mg/kg 6.54 3 1.04
Cadmium mg/kg 9.10 0.518
16-__ | 1 Metals in Solids by ICP-AES
Barium ma/kg 153 21.0
Arsenic mg/kg 3.11 U] 1.05
Cadmium ma/kg 0.786 0.526
Lead mg/kg 187 1.05
zZinc ' ' mg/kg 67.4 6.31
17-_ 1 Metals in Solids by ICP-AES
Arsenic ] mg/kg 9.76 1.15
Cadmium ma/kg - 544 0.575 -
Barium mg/kg 227 23.0
Lead mag/kg 528 1.15
Zinc mg/kg 1570 6.90
18- 1 Metals in Solids by ICP-AES
Lead . mg/kg 182 1.21
Barium mg/kg 219 24.2
Zinc ma/kg 539 7.25
Cadmium mg/kg 3.09 0.604
Arsenic mg/kg- 6.07 ) 1.21
19-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 14.9 1.31
Zinc mg/kg 1810 7.84
Lead : mg/kg 553 1.31
Barium mg/kg 156 26.1
Cadmium mg/kg 5.05 : 0.654
20-__ 1 Metals in Solids by ICP-AES
Arsenic . ma/kg 6.34 ] 1.24
Lead mg/kg 315 1.24
Barium mg/kg 175 24.8
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Memo From: Barry Evans,
Telephone: (913) 551-5144

EPA Lab

Reference 48

ASR Number: 3281 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
20-__ 1 Metals in Solids by ICP-AES
Zinc mg/kg 657 7.45
Cadmium mg/kg 2.85 0.621
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

HRS Analysis Results Supplement

ASR Number: 3282

07/30/2012

Reference 49

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3282 sent to Eddie McGlasson on 05/07/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with. any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1-_ Metals in Solids by ICP-AES
Barium mg/kg 274 2.2
Lead mg/kg 216 5.5
Zinc mag/kg 393 5.5
Cadmium mg/kg 7.2 1.1
Arsenic mg/kg 9.5 5.5
1-_ Percent Solid
Solids, percent % 88.8
2- Metals in Solids by ICP-AES
Barium mg/kg 223 2.1
Lead mg/kg 233 '5.2
Arsenic mg/kg 6.0 5.2
Zinc mg/kg 913 5.2
Cadmium mg/kg 11.3 1.0
2-__ Percent Solid
Solids, percent % 93.1
3- Metals in Solids by ICP-AES
Zinc mg/kg 1200 5.2
Cadmium mg/kg 10.2 1.0
Barium mg/kg 212 2.1
Arsenic mg/kg 9.2 5.2
Lead mg/kg 523 5.2
3- Percent Solid
Solids, percent % 93.7
4- Metals in Solids by ICP-AES
Barium mg/kg 200 2.7
Arsenic mg/kg 14.1 6.7
Zinc mg/kg 1720 6.7
Lead mg/kg 931 6.7
Cadmium mg/kg 10.1 1.3
4- Percent Solid
Solids, percent % 73.4
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144 Reference 49
ASR Number: 3282 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 Metals in Solids by ICP-AES
Lead mg/kg 339 5.9
Zinc mg/kg 1010 5.9
Cadmium ma/kg 8.4 1.2
Arsenic mg/kg 11.1 5.9
Barium mg/kg 146 2.4
5-__ 1 Percent Solid
Solids, percent % 84.0
6-_ 1 Metals in Solids by ICP-AES
Lead mg/kg 261 5.5
Cadmium mg/kg 7.6 1.1
Barium mg/kg 157 2.2
Arsenic mg/kg 7.7 5.5
Zinc mg/kg 802 5.5
6-__ 1 Percent Solid
Solids, percent % 89.9
7-__ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 8.0 1.3
Barium mg/kg 183 2.6
Arsenic mg/kg 10.4 6.6
Zinc mg/kg 926 6.6
Lead mg/kg 436 6.6
7- 1 Percent Solid

Solids, percent
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144
HRS Analysis Results Supplement

ASR Number: 3283

07/30/2012

Reference 50

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3283 sent to Eddie McGlasson on 05/24/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1-_ 1 Metals in Solids by ICP-AES
Zinc mg/kg 31.3 5.2
Cadmium mg/kg 2.7 1.0
Arsenic mg/kg 52U 5.2
Barium mg/kg 110 2.1
Lead mg/kg 14.8 5.2
1-__ 1 Percent Solid ‘
Solids, percent % 96.2
2-__ 1 Metals in Solids by ICP-AES
' Arsenic mg/kg 7.3 5.3
Barium mg/kg 254 2.1
Cadmium mg/kg 6.8 1.1
Zinc mg/kg 76.4 5.3
Lead mg/kg 311 5.3
2-__ 1 Percent Solid
Solids, percent % 93.3
3-__ 1 Metals in Solids by ICP-AES
Lead mg/kg 620 6.2
Cadmium mg/kg 8.3 1.2
zZinc mg/kg 1210 6.2
Barium mg/kg 204 2.5
Arsenic mg/kg 20.9 6.2
3-_ 1 Percent Solid
Solids, percent % 79.7
4-__ 1 Metals in Solids by ICP-AES
Lead ’ mg/kg 755 6.2
Zinc mg/kg 1220 6.2
Arsenic mg/kg 8.1 6.2
Cadmium mg/kg 9.0 1.2
Barium mg/kg 172 2.5
4- 1 Percent Solid
Solids, percent % 79.4
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Memo From: Barry Evans, EPA Lab

Telephone: (913) 551-5144

HRS Analysis Results Supplement

Reference 50

Page 2 of 2
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ASR Number: 3283 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 Metals in Solids by ICP-AES
Zinc mg/kg 329 6.0
Lead mg/kg 143 6.0
Arsenic mg/kg 6.0 U 6.0
Barium mg/kg 161 24
Cadmium mag/kg 4.1 1.2
5-__ 1 Percent Solid
Solids, percent % 82.8
6-_ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 6.6 1.1
Lead mg/kg 337 5.7
Barium mg/kg 123 2.3
Arsenic mg/kg 57U 5.7
Zinc mg/kg 816 5.7
6-__ 1 Percent Solid
Solids, percent % 85.1
7-__ 1 Metals in Solids by ICP-AES
Lead mg/kg 364 7.1
Cadmium mg/kg 8.2 1.4
Barium ma/kg 186 2.8
Arsenic mg/kg 7.9 7.1
Zinc mg/kg 752 7.1
7-__ 1 Percent Solid
Solids, percent % 69.8
8- 1 Metals in Solids by ICP-AES
Cadmium mg/kg 9.9 1.2
Barium mg/kg 198 2.4
Arsenic mg/kg 13.3 6.0
Zinc mg/kg 1520 6.0
Lead . mg/kg 671 6.0
8-__ 1 Percent Solid
Solids, percent % 81.8






Memo From: Barry Evans, EPA Lab

HRS Analysis Results Supplement

ASR Number: 3284

07/30/2012

Reference 51

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3284 sent to Eddie McGlasson on 06/25/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
1- Metals in Solids by ICP-AES
Barium mg/kg 180 25.2
Lead mg/kg 664 ) 1.26
Cadmium mg/kg 6.15 0.629
zZing mg/kg 1090 ] 7.55
Arsenic mg/kg 19.4 1.26
2-_ Metals in Solids by ICP-AES
Cadmium mg/kg 5.08 0.596
Barium mg/kg 211 23.8
Arsenic mg/kg 9.17 1.19
Lead mg/kg 481 ) 1.19
Zing mg/kg 1250 ) 7.15
3- Metals in Solids by ICP-AES
Arsenic mg/kg 12.0 1.07
Zing mg/kg 1460 ] 6.40
Cadmium mg/kg 6.11 0.534
Lead ma/kg 630 1] 1.07
Barium mg/kg 192 21.3
4- Metals in Solids by ICP-AES
Barium mg/kg 234 24.2
Arsenic mg/kg 10.9 1.21
Cadmium mg/kg 11.5 0.606
Zing mg/kg 2690 ) 7.27
Lead mg/kg 487 ] 1.21
5- Metals in Solids by ICP-AES
Cadmium mg/kg 6.60 0.609
Zinc mg/kg 1750 ] 7.31
Barium mg/kg 192 24.4
Lead mg/kg 636 ] 1.22
Arsenic mg/kg 15.1 1.22
6- Metals in Solids by ICP-AES
Barium mg/kg 242 23.8
Arsenic mg/kg 16.1 1.19
Lead mg/kg 733 ] 1.19
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Memo From: Barry Evans, EPA Lab

Reference 51

ASR Number: 3284 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
6-__ 1 Metals in Solids by ICP-AES
Zinc mg/kg 2390 ] 7.13
Cadmium mg/kg 8.89 0.595
7-__ 1 Metals in Solids by ICP-AES
Arsenic mg/kg 10.4 1.28
Lead mg/kg 308 ] 1.28
Zinc mg/kg 1450 ] 7.66
Cadmium mga/kg 5.42 0.639
Barium mg/kg 175 25.5
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

HRS Analysis Results Supplement

ASR Number: 3285

07/30/2012

Reference 52

This report supplements the information contained in the Transmittal of Sample Analysis Results for ASR

3285 sent to Eddie McGlasson on 07/13/2007 for: EMA78Q00 - United Zinc No. 1 site sampling. The

transmittal contains the explanation of codes, units, and qualifiers; sample information; analysis

information and comments; and the analytical results. The RL in this supplement is the laboratory's
reporting limit for that analyte with any dilution factor, volume adjustment, or percent solids for that

sample analysis taken into account and is sometimes called the sample quantitation limit, SQL.

Sample Analysis / Analyte Units Result RL
- Metals in Solids by ICP-AES
Cadmium ma/kg 7.3 1.3
Zinc ma/kg 3000 6.3
Arsenic mg/kg 19.0 6.3
Barium mg/kg 231 2.5
Lead mg/kg 1340 6.3
1-_ Percent Solid
Solids, percent % 67.6
2-__ Metals in Solids by ICP-AES
Arsenic ma/kg 13.3 5.4
Cadmium mg/kg 5.8 1.1
Zinc ma/kg 1410 5.4
Barium mg/kg 195 2.2
Lead mg/kg 408 5.4
2-__ Percent Solid
Solids, percent % 83.5
3-__ Metals in Solids by ICP-AES
Arsenic mg/kg 12.1 6.3
Lead mg/kg 613 6.3
Cadmium mg/kg 5.5 1.3
Zinc mg/kg 1940 6.3
Barium mg/kg 144 2.5
3- Percent Solid
Solids, percent % 72.4
4- Metals in Solids by ICP-AES
Lead ma/kg 551 4.9
Cadmium mg/kg 3.1 1.0
Barium mg/kg 223 2.0
Zinc mg/kg 1080 4.9
Arsenic mg/kg 11.4 4.9
4- Percent Solid
Solids, percent % 83.1
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Memo From: Barry Evans, EPA Lab
Telephone: (913) 551-5144

Reference 52

ASR Number: 3285 HRS Analysis Results Supplement 07/30/2012
Sample Analysis / Analyte Units Result RL
5-__ 1 Metals in Solids by ICP-AES
Barium mg/kg 190 2.2
Zinc mg/kg 2040 5.4
Arsenic mg/kg 53.1 5.4
Lead mg/kg 2030 5.4
Cadmium mg/kg 4.6 1.1
5-__ 1 Percent Solid
Solids, percent % 83.3
6-__ 1 Metals in Solids by ICP-AES
Cadmium mg/kg 5.6 1.0
zZinc mg/kg 1970 4.8
Arsenic mg/kg 9.6 4.8
Barium mg/kg 245 1.9
Lead mga/kg 479 4.8
6-__ 1 Percent Solid
Solids, percent % 84.0
7-_ 1 Metals in Solids by ICP-AES
Lead ma/kg 59.0 4.9
Cadmium. mg/kg 10U 1.0
Barium mag/kg 131 2.0
Arsenic ma/kg 6.4 4.9
Zinc mg/kg 130 4.9
7-__ 1 Percent Solid
Solids, percent % 87.1
8-__ 1 Metals in Solids by ICP-AES
Cadmium ' mg/kg 9.3 1.1
Barium mg/kg 181 2.2
Arsenic mg/kg 19.0 - 5.5
Zinc ma/kg 3100 5.5
Lead mg/kg 1180 5.5
8-__ 1 Percent Solid
Solids, percent % 82.3
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Reference 53

.h Tetra Tech EM inc.

ord of Communication Vi
Date: August 17, 2012 A\ )i NS
Initiated by: Kumud Pyakuryal ! “Contact: Rick Claytor, /& CZE/ 7
Title: Documentation Record Prepare Title: United Zinc Removg'Action Préfect Manager
Firm/Agency: Tetra Tech, Inc. Firm/Agency: Tetra Tech Region 7 START Team Member
Telephone: (913) 412-1778 Telephone: [913) 908-4649
Time: 11:00AM

Subject: Sample 3152-006 Collected From Cell #7 within the Jefferson Elementary School property at
the Former United Zinc and Associated Shelters Site (CERCLIS ID: KSN000705026)

Summary of Conversation:
| contacted Rick Claytor, Tetra Tech Superfund Technical Assessment and Response Team removal

manager, regarding the collection time and depth of sample 3152-006, analyzed under the EPA Region 7
Laboratory Analytical Service Request Number 3152, at the abovementioned site. A summary of
discussion is presented below:

¢ The removal manager stated that sample 3152-006 represents a post-excavation sample from
soil remaining on the Jeffefson Elgmentary School property, within the top 24 inches of the
ground surface.

¢ The removal manager stated that sample 3152-006 was indeed collected at the Jefferson
Elementary School yard, in Cell #7 in August 2006 and no known subsequent removal activities
or excavations occurred at this cell location.

e The removal manager stated that in exceptional cases excavation at property cells was
discontinued even when the X-ray Fluorescence readings were above the site action levei of 400
parts per million as was the case at this cell chatioh. No further removal or excavation was
undertaken when physical conditions such as utility pipes or tree roots were encountered.

Therefore, as noted in the property field sheet found in the Removal Action Report (included as

Reference 40 of the documentation record), Cell #7 was excavated to 12 inches bgs only.
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Reference 54

: E Tetra Tech EM Inc.

Regord of Communication

Date: August 17,2012 L\ -

Initiated by: Kumud Pyakuryal | ML “Contact: Courtney Orth,

Title: Documentation Record P r Title: School Secretary

Firm/Agency: Tetra Tech, inc. pd Firm/Agency: McKinley Elementary School, lola, Kansas
Telephone: {913)412-1778 Telephone: {620) 365-4860

Time: 1:30 PM

Subject: Number of Students at the McKinley Elementary School, lola, Kansas

Summary of Conversation:

I contacted Courtney Orth regarding the number of students currently attending the McKinley

Elementary School. She said the school currently has 136 students this year.

Page 1 of 1




